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UTAH AGRICULTURAL EXPERIMENT STATION
BIENNIAL REPORT - 1952 - 1954
THE RESULTS OF RESEARCH

OUR

WAY of life is based
on the ability of our agriculture to produce abundantly, efficiently, and at a
low cost; and the position of agriculture
today is largely a result of the research
efforts of the state agricultural experiment stations and the United States
Department of Agriculture. In the 66
years since the establishment of the
Utah Agricultural Experiment Station,
its scientists have found solutions to
many of the problems peculiar to its
location, topography, and climate. It
is logical to rely on these same research
forces to solve the problems of the
future.
During the past biennium a competent staff has delved into the problems
in many aspects of the agricultural industry and come up with some of the
answers. A brief statement of the results of some of this research is made
in the following pages. Results of other
research investigations are published
from time to time in the station quarterly publication, Farm and Home
Science.

TOLL TAKEN BY DISEASE

One of the greatest handicaps to efficient farming is the problem of plant
and animal diseases. Just how much
they subtract from the farmers' profits
is difficult to tell, but the sum is enormous.
In addition to death losses among
farm animals, there is the decreased
income as a result of lowered production, stunted growth, or inefficient feed

utilization. Much has been done by
the station to develop better practices
of forage and feed production and new
and better feed crops; in finding new
and more economical methods of feeding; in developing better breeding
practices; and in increasing the general
knowledge about animal physiology.
To take full advantage of these advances, animal diseases must be controlled. To cope with this problem, the
station veterinary staff has been increased. These men are cooperating
with scientists in animal nutrition, in
poultry and in dairy husbandry, in
range management, in zoology, in biochemistry, and in bacteriology in the
study of some of the more serious diseases affecting livestock in the Intermountain area.
Studies now in progress, but on which
no final solution has been reached, include a study of the mineral nutrition
of the range cattle in southeastern
Utah, a study of the means of transmission and methods of control of
staphylococcosis in turkeys, chronic respiratory disease of chickens, transmission studies of vibrio fetus infection in
sheep and cattle, pulmonary emphysema of cattle, bovine trichomoniasis and
coccidiosis in cattle, poultry, and sheep.
These studies will be continued.
Comprehensive studies on the effect
of fluorine on plants and animals made
by station scientists during the biennium have defined the amounts necessary to cause to x i c conditions in
cattle, sheep, and poultry. The relation

the soil are not always effective in preventing iron chlorosis of plants, a nutritional disease prevalent in many parts
of the state. Foliar sprays likewise are
sometimes not effective. Although the
methods of placing iron salts in holes
and of injecting iron solutions into
trees have produced satisfactory results,
they are not practical for large-scale
use. Utah station scientists have found
that bicarbonate and calcium ions are
the only ones present in large quantities
in soils where iron chlorosis is a problem. In solution culture studies calcium
caused an increase in iron uptake,
whereas bicarbonate decreased iron uptake and caused chlorosis. Plant growth,
chlorophyll content of the leaves, and
absorption of iron were reduced by
low oxygen content and the presence
of carbonate ions. At low oxygen pressure, effects of the chloride ion were
similar to those induced by the bicarbonate ion, but the bicarbonate ion was
much more injurious. Both bean and
tomato plants absorbed appreciable
amounts of bicarbonate carbon, as determined by the use of radiocarbon.

of fluorine to to x i c conditions of
plants is not so clearly defined. The
effects of other air contaminants on
plant and animal life are also being
studied.
PLANT DISEASES

Many of the plant diseases have
been controlled through the breeding
of resistant varieties. Cache, Wasatch,
and Relief wheat, Bonneville and Velvon barley, Overton oats, and curly
top resistant sugar beets are the result
of breeding programs. During the past
biennium the station released two new
verticillium-wilt resistant tomato varieties, the Loran Blood and the VR Moscow. Already these varieties have replaced the old wilt susceptible varieties
in over 85 percent of the canning tomato growing areas of the state. They
helped to produce the highest average
acre yield in the state's history in 1953.
These resistant varieties are the result
of more than twenty years of breeding
and selection trials at the Utah station.
The Loran Blood reaches peak production at least 1 week earlier than
Stone and outyields Stone by an average of 20 percent. VR Moscow is distinguished from Moscow only by its
resistance to verticillium wilt.
As a result of intensive studies on
virus diseases of stone fruits in Utah,
a control program has been developed:
( 1) eradication of diseased trees, (2)
use of immune top-worked trees, (3)
control of insect vectors through orchard and cover sprays, (4) virus-free
clones of commercial varieties are being selected and propagated by the station for distribution to the industry as
replanting stock.
It has long been realized that applications of inorganic iron salts to

INSECT PESTS

Progress is being made at the Utah
station in developing methods for the
control of insects that limit both crop
and livestock production.
A 10 percent DDT dust applied at
30 pounds per acre has been found effective in corn earworm control in
sweet corn in Utah. In market sweet
corn, three and four applications of insecticide made at 3 or 4 day intervals
beginning as soon as the corn begins
to silk are necessary to give worm-free
ears. In canning corn where tip injury
is not particularly important but where
ears with severe injury are the ones
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and toxaphene have been recommended for controlling several alfalfa pests,
but crops treated with these insecticides
should not be fed to dairy animals, animals being finished for slaughter, or
poultry.

that cause the most trouble, the feasibility of three and four applications
is questionable, but two applications
are profitable.
A program for the control of insects
invading the alfalfa crop has been
worked out by station scientists: (1)
Heptachlor will control alfalfa weevil
in the adult state either as a spray
(4 ounces) or a dust (5 ounces) providing the cheapest, most versatile insecticide treatment recommended to
growers to date. (2) The spring treatment of weevil control can be applied
with equal or better effectiveness when
alfalfa shoots are only ~ inch long as
when 1 to 2 inches long, giving growers
a longer period to make a proper application. (3) Insecticide treatments
containing % ounces of heptachlor, 1
to 2 ounces of lindane, or 2 ounces
of aldrin can be recommended to
growers for controlling alfalfa weevil
in the larval state.
Extensive research into the toxicity
of the newer insecticides to domestic
animals has been in progress during
the biennium and recommended limits
put on their use. Insecticides studied
are DDT, methoxychlor, toxaphene,
chlordane, aldrin, dieldrin, endrin, and
heptachlor. As a result each insecticide
tested has been recommended for use
in controlling alfalfa insects to the extent that it was found safe. Methoxychlor has been recommended for
control of alfalfa weevil larvae at the
rate of 1 to 2 pounds per acre; no
harvesting or feeding restrictions are
necessary. Heptachlor at % to 1 ounce
per acre may be used to control weevil
larvae if the crop is not cut for 3 days.
Aldrin provides good control of weevil
larvae or grasshoppers and may be safely used if the treated crop is not harvested for 15 days. DDT, chlordane,

WEED CONTROL

Weeds are another pest that take
from the farmers' profits. The use of
herbicides for weed control is steadily
increasing, both alone and in combination with tillage practices. Weed control experiments at the Utah station
during the biennium have shown that:
1. Quackgrass and canary grass in
non-cultivated areas may be controlled
by plowing or spading land in the fall,
applying TCA at one pound per square
rod in water with a sprayer or sprinkling can. Cultivate again in the spring
and gather up fragments of quackgrass
rootstocks left alive by the chemical.
2. For quackgrass and canary grass
in fence rows, roadsides, and small
ditches apply CMU at ~ to Y3 pound
per square rod. Burn dead vegetation
before making chemical applications.
Apply retreatments a year later as necessary to eradicate any surviving grass.
3. Biscuitroot in dry land areas can
be eliminated in 2 years with 2, 4-D
at the rate of 2 pounds acid equivalent
per acre, with one treatment each year
applied before the weed comes into
bloom.
4. Wyethia or mule ear on overgrazed mountain ranges may be controlled by spraying with 2, 4-D. Ethyl
and butyl esters have been found most
effective. The minimum dosage for
satisfactory control is 2 pounds of 2,
4-D acid per acre applied before the
plants come into bloom. Yield responses of desirable forage plants where
mule ear was eradicated were impres-
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sive. In one case 5 years after treatments were made, a series of untreated
plots infested with mule ear yielded
280 pounds of desirable forage an acre,
and where the weed had been eliminated, the yield was 1,353 pounds an
acre. Bunch wheatgrass, Kentucky
bluegrass, and needle-and-thread grass
increased in direct proportion to the
extent of mule-ear eradication.
5. Early season applications of CI
PC gave excellent control of dodder in
alfalfa and increased alfalfa seed yield
75 to 100 percent.
6. Pre-emergence applications of
CMU at 1 pound per acre immediately
after planting onion bulbs for seed production and placement applications at
the same rate early in the summer between rows of seed onions gave good
weed control with no damage to onions.
7. Spray combinations of 2, 4-D at
4 to 8 pounds per acre with diesel oil
at 10 gallons per acre or TCA at 30
pounds per acre proved effective in
controlling cattail in irrigation drainage canals.
8. Repeated applications of 2, 4,
5-T on wild rose at early stages of
growth proved effective in killing the
top growth and greatly reducing the
stand over a period of three years.
9. Repeated foliage or dormant
spray applications of 2, 4-D and 2, 4,
5-T proved effective in reducing or
eliminating chokecherry infestations.
10. The elimination of halogeton
from the desert ranges of the Intermountain Area by present known
methods is not economically or ecologically sound. Therefore, the proper
approach appears to be largely a problem of how to use halogeton infested
ranges most effectively.

Hungry animals are more susceptible
to halogeton poisoning than animals
receiving adequate forage because (1)
they are more likely to eat the plant,
and (2) it requires less of the plant to
cause death.
Animals that are, by necessity, trailed through heavily infested halogeton
ranges may be protected to a large
degree against halogeton poisoning by
feeding once a day while on the driveway. High-calcium pellets are especially effective for this purpose.
Halogeton poisoning is more dangerous in the fall than late winter because
the toxic material is leached out as the
season progresses. Losses of any magnitude during the past five years in
northwestern Utah have been observed
only while trailing animals on heavily
infested driveways.
Ranges with small to moderate
amounts of halogeton can be grazed
safely by avoiding areas of pure halogeton when trailing or bedding, by
moderate use and open herding, and
by supplementing animals during the
stormy weather. Consumption of small
to moderate amounts of halogeton over
extended periods of time does not
appear to have any harmful effects
on breeding ewes.
WATER -

A LIMITING FACTOR IN

AGRICULTURAL DEVELOPMENT

Water for irrigation, industrial, and
domestic use is the limiting factor in
the development of the Western States,
and yet approximately one-third of all
the water diverted for irrigation purposes is lost in conveyance. Lining of
canals and ditches would result in the
conservation of much of this water. The
need for lining is widely recognized and
the fact that only about 5 percent of
the canal mileage is lined is owing to
6

porting sparse native vegetation. Net
use chargeable to any such development will be represented by the difference between the water used by the
newly-cropped land and that which
was formerly used by the native vegetation.
These consumptive use figures vary
with topography, and climate, and
crop and must be studied for each area.
Methods for such studies developed for
the Colorado River Basin are now being applied to studies in the Bonneville
Basin.
Studies on the effects of irrigation
waters on Utah soils indicate that only
a small proportion of Utah soils are
being reduced in productive capacity
through the effects of irrigation water.
Some soils are being definitely improved through the leaching away of
harmful salts and the replacement of
alkali sodium on soil clay by calcium.
Results of these studies indicate that
most soil changes resulting from irrigation with waters of different salt content can be anticipated from an analysis
of the water. Since station scientists
have analyzed practically all irrigation
waters of the state, problem areas can
be predicted and farmers advised on
how much trouble from salt in irrigation water can be either prevented
or reduced.
Studies on plant, soils, and water
relations at the Utah station are discovering much of practical value
for the farmer. They have found that
furrow irrigation requires 30 to 50
percent more water than sprinkle when
soil is maintained in a moist condition.
Russett Burbank potatoes yielded 20
percent higher under sprinkle irrigation than under furrow. The percent of
US no. 1 and 2 was higher, but the
quality index was better under furrow

the need of better and cheaper linings.
In studies to find suitable canal lining materials, the station has found
that seepage from earth linings continues to increase with time. Seepage
from buried asphaltic membrane linings has not increased materially in the
three or four years since establishment.
Plants have become established in the
cover material above the water surface, however, and examination has
shown that the roots have penetrated
the linings. The one exception was
asbestos-coated asphaltic membrane.
Butyl liners were even more resistant to
root penetration and after five years of
exposure and burial in a soil compost
exhibited little deterioration. Concrete
continues to be the most satisfactory
material for canal linings. Both earth
and membrane linings appear to be
better suited for reservoir linings under
most conditions.
Studies on the consumptive use of
water by various crops and types of
vegetation are basic in the planning
of the use of the water resources of the
arid West. The need for this type of
information rose over the question of
utilization of the waters of the Colorado River - and particularly as related
to the division of these waters between
the states through which the river
flows. The compact between the U pper Colorado River Basin states of
Utah, Wyoming, Colorado, Arizona,
and New Mexico provides for a division of the waters on the basis of net
water consumptively used from the
river system within each state. The
net water used within each state is less
than the total diversions, since much
of the water diverted is returned again
to the river as return flow. Any new
development of irrigation projects will
put under cultivation areas now sup-
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marketing and distribution methods for
commodities of economic importance
to Utah farmers. Examples of the results of such research follow:
Livestock auction markets have increased at a rapid rate in the West in
the last ten years. Today there are
approximately 500 such markets selling
livestock in the Western States and 9
in Utah. More than 7 million head of
cattle and calves are sold annually at
the auction markets in the 12 Western
States including Texas. In the Intermountain States, 30 percent of cattle
going to market are handled by auctions, 27 percent by local dealers and
truckers, 22 percent by terminal markets, and 7 percent direct to packers.
Livestock has played an important
role in the development of the western
economy. Today, the inventory value
of livestock found on western fanns
and ranches approximates 4}-'2 billion
dollars. The cash farm income obtained
from the sale of such animals is the
largest single source of revenue to western agriculture. The West uses about
three fourths of its total land area for
livestock grazing. In addition, feed output from over 70 million acres of western dry and irrigated cropland contributes heavily to western meat animal
production.
In the process of this industry's
growth, western farmers and ranchers
have accumulated considerable knowledge on how to produce meat animals
efficiently.
The livestock producers'
use of new management techniques has
resulted in an increase in total meat
animal output of about 34 percent in
the last 25 years.
BETTER MARKETING THROUGH
Improving the position of the dairy
RESEARCH
industry, one of the important sources
Marketing studies by the Utah sta- of agricultural income in the state, has
tion are directed primarily at improved been the objective of a number of

lrngation than under sprinkle. Water
control alone should increase yields of
potatoes in Utah by at least 100 bushels an acre. At $1 per bushel this would
add to the farm income of Utah farmers over one million dollars annually.
These studies also showed that the
average yield of peas in Utah could
be increased about 800 pounds per acre
by adequate nitrogen fertilization, and
increased 500 pounds by improved irrigation practices. If by a combination
of these two practices, yields could be
increased 1,000 pounds per acre, this
would increase farm income by $370,000.
Studies of the influence of moisture
on the availability and utilization of
phosphorus show that both corn and
alfalfa utilize phosphorus near the surface more than that placed in the lower soil zone. When the surface soil was
allowed to become dry, even though
there was sufficient moisture at a lower
depth, the phosphorus applied in the
dry soil was of little value to the plants.
These studies have also shown that
furrows for irrigation should be somewhat less than twice the depth of plant
roots, hence furrows should be closer
in shallow rooted than in deep rooted
crops. With closer spaced furrows the
water will move laterally and wet the
soil in the middle of the row while it
is moving vertically to the moist soil
below. These studies also show that
the use of soil addatives such as Krilium and detergents seems to offer some
possibilities for increasing water entry
into slowly penetrable soils such as
those with high amounts of salts.
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station studies. Increased markets for
the sale of grade A milk mean more
income to the dairy farmer. Studies of
varying state regulations for production of grade A milk show that many
of them prevent its transportation interstate to deficit areas and serve no
useful purpose other than that of protecting a given market from outside
competition. Removal of many of these
restrictions weuld materially benefit
consumers and promote more efficient
use of the resources to the benefit of
both consumers and producers.
Automatic venders create new sales
for fluid milk and fluid milk products.
Vending machines in factories, schools,
and stores have been shown by a Utah
station study to stimulate milk sales.
AJl analysis of the merchandising of
fluid milk in public schools showed
that in the Salt Lake City schools during the last 10 years from 1 to 5.7
bottles of pop were sold to each Y2
pint of milk. The sale is currently at
the ratio of 2 to 1. The ratio between
schools has varied between 0.7 and
16.3. Pricing milk higher than pop and
odd cent pricing of milk are the principal reasons for the larger amount of
pop sold.
The profitableness of an enterprise
is of vital concern to a farmer. Prices
received and paid, taxes, insurance,
and credit are also of concern. The
Utah station conducts a number of
studies in an attempt to solve some of
these economic problems. A few examples of results from such research
are presented:
An economic study by the Utah station shows that production of broilers
will reward the efficient producer liberally. Among 78 producers the labor income from broiler production amounted to $84.00 per thousand broilers.

Turkey fryers returned about 20
cents per bird, and a labor profit of
more than $2.00 an hour to the average
producer in Sanpete County in 1953,
according to an economic study of
the industry made by the Utah station.
Such an enterprise offers turkey growers a way to reduce costs, to utilize
brooder coops and equipment during a
greater part of the year, and a way
to increase their farm income. The
turkey fryer enterprise consists of the
production of turkeys, usually of the
Beltsville White variety, for marketing
at about 14 to 16 weeks of age.
The analysis of costs, quality, and
prices of fluid milk in small dairy
plants in Utah shows that the 9 largest of the small plants included in this
study process milk for 2 cents less a
quart than the 11 smallest plants. This
difference in processing costs amount6
to a savings of $2,000 for each 100,000
quarts of milk processed and partially
explains why there is a tendency for
absorption or liquidation of the small
plants.
An analysis of costs comparing processing efficiency between a daily and
every other day basis, shows that a 2
man plant can save approximately $1,000 of labor per year by processing 3
days rather than 6 per week and, in
addition, save substantial quantities of
fuel and cleaning compounds.
In a study of the land use changes
along the Wasatch Front in Utah, it
was found that between 1937 and 1952,
3,825 acres changed from agricultural
to non-agricultural uses in Utah County, 8,629 in Salt Lake County, 8,395
acres in Davis County, and 6,130 acres
in Weber County. This total shift out
of agriculture was nearly 30,000 acres
of some of the best agricultural land in
the state.
9

Sheep numbers have declined greatly
in Utah since the early 1930's. In 1931
Utah counted 2,935,000 sheep.
On
January 1, 1950, sheep numbers had
reached a low of 1,329,000 head-a
drop of 55 percent from the 1931
numbers. Numbers have risen slightly
since 1950. However, it is unlikely that
they will approach former numbers. A
Utah station study shows that there
are a number of factors that will prevent this. Much of the public lands
formerly used by sheep are now permitted to cattle. No doubt some ranges
now being used for cattle are better
adapted to sheep and will be returned
to sheep use. The difficulty of getting
experienced herders is causing some
anxiety and the situation will probably
not soon improve. An inexperienced
herder can endanger a large investment
by inexpert handling of a band. This
situation is also now being studied by
station scientists.
At present a large investment is necessary to operate a sheep ranch that
will return an adequate family income.
Unless the ranch is inherited few young
men can obtain the necessary capital.
Cattle ranching seems not to be so
hazardous, require so large an investment, and can be started on a smaller
scale.

icant. The overall feeling of the majority of the residents was that conditions were better at the end than at
the beginning of the decade.
The Utah station has found that
libraries have been important factors
in the growth of the state's culture.
However, there is a great variation in
the growth of library buildings and
equipment, in the number of books and
facilities acquired, in the effectiveness
of their organization, and in the degree
to which they have been integrated into
the community. In two of the four
counties studied, rural library organization was equal or superior to that
found in the best urban libraries. However, some communities had no libraries, and others had inferior service.
ANIMAL HUSBANDRY RESEARCH

Experiment station research in livestock breeding, nutrition, and management is contributing materially to improvement in the quality and productive efficiency of various species of livestock. A few examples of the progress
of research in animal science are given
here.
Under range conditions fine wool
ewes mated to Columbia and Targhee
rams weaned higher percentages of fat
lambs at heavier weights than similar
ewes bred to Rambouillet rams. The
Columbia and Targhee sired lambs
were also smoother bodied, more open
faced, and had longer staple wool at
weaning than those sired by Rambouillet rams. Percentage of ewes lambing,
number born, and total production per
ewe were similar for the 'three types of
matings. Lambing percentages and production of lamb per ewe in the southern Utah area have been increased materially by pasture breeding, shed lambing, and other improved practices

SOCIAL PROBLEMS

A study of urbanization in Davis
County, Utah's fastest growing county
during the last decade, points out the
changes and the possible effect of these
changes in an urbanizing area. U rbanization brought changes in occupation,
in race, in religious institutions, in education, and in facilities and services.
Rise in level of living took place. Differences between rural and urban
people in this respect became less signif10

A seven-year study at the Dairy Experimental Farm shows that pasture is
the most valuable feed crop that can
be grown on fertile irrigated land.
Over this period the experimental pasture averaged 7,967 pounds of milk an
acre. In 1953 it produced 9,007 pounds
an acre. In order to get an equivalent
production of milk an acre from alfalfa
hay, corn silage, or barley, it would
be necessary to have a yield of 6.9 tons
of alfalfa hay, 18.7 tons of cured corn
silage, or 186 bushels of barley.
High production from pasture is
achieved by adopting good cultural
methods and livestock practices.
High economic milk production is
only part of the long time return that
is reflected in increased yields of crops
when planted on pasture land that has
been plowed and put into the rotation.

adopted by sheepmen as a result of experiment station research.
The feeding of sugar to beef, swine,
sheep, chickens, and turkeys for short
periods before slaughter has been found
to increase gain in the feed lot, to produce slight increases in dressing percentage, improvement in color, increase
in sugar content and lower pH values
of fresh cuts. The livers of the sucrosefed animals were larger, contained
more sugar, and had a better flavor
and texture when cooked than livers
of animals that were not fed the sugar.
However, when sugar was fed at high
level, it caused diarrhea, resulting in
decreased gain and dressing percentage.
Scientists studying the economic utiliza tion of the carp resource in Utah as
a feed for poultry are attacking the
problem from two angles; the life history of the carp and methods of harvesting the fish, and its value as a protein
supplement in poultry feeds. Results
indicate that carp meal prepared from
local fish is equivalent to herring fish
meal, and superior to menhaden and
tuna. The proteins in carp meal and
soybean oil meal supplement each
other.
It is estimated that 400 pounds of
carp can be harvested from each acre
of warm water and there are approximately 100,000 acres of warm water
in Utah. Since fish meal sells for approximately $180 per ton there is a
large potential income from the production of a local fish meal.
An increasing amount of research is
being devoted to the nutritional requirements of animals and to improved
utilization of forage crops. Such studies
are of value to agronomists in their
efforts to develop forage crops of better quality, of greater feeding efficiency, and economical to produce.

FORAGE AND CEREAL CROPS

Research at Utah station has shown
that the use of sprays to control weeds,
limited amounts of irrigation water,
and other means of insuring grass establishment may with little added cost
($2 to $3 per acre) increase the chances
of obtaining a stand of grass on the
range from 40 percent to around 90
percent and reduce the period of establishment from 2 to 3 years down to 1.
When pasture is valued at as much as
$5 or more per animal-unit-month, the
possibility of increasing carrying capacities of mountain and spring-fall ranges
by as much as ten times becomes a
practical venture.
Selective sprays were applied by airplane to test their effectiveness in controlling sagebrush, rabbitbrush, and as
a means of insuring establishment of
crested wheatgrass under dry land conditions by controlling annual weeds.
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Current year's growth of both sagebrush and rabbitbrush was reduced 80
to 90 percent and seed production inhibited by applications of 2 or more
pounds of 2, 4-D or 2, 4, 5-T. Grass
seedling vigor and stand establishment
were materially improved and soil moisture percentage increased by applications of 1 pound of 2, 4-D to Russian
thistle and other annual weeds early in
the season.
Results of dry farming tests at the
Nephi Dry Land Experimental Farm
over a fifty year period have been
brought together, analyzed, and published. Investigations at the farm included crop adaptation trials, cereal
variety testing, forage tests, grass seed
production, tillage trials, fertility experiments, rotation studies, rate and
depth of seeding investigations.
Application of commercial nitrogen
to dry-land winter wheat by the Utah
station resulted in increases in yield
or protein content or both, decrease
in yellow berry content with increase
in protein content, but seldom increases
in weight per bushel. Although 40
pounds of nitrogen per acre appeared
to be the most profitable rate, less or
even none is advised where soil moisture is too low.
In investigations to find agricultural
uses for wet and saline soils, station
scientists have found that hubam clover
or Bonneville barley can be used as an
annual crop following the plowing of
saltgrass sod. Such a crop gives some
feed return and also protects the land
from the rise of salt and allows for
tillage to destroy saltgrass before a
p erennial forage crop is started.

are being sought constantly. At the
Utah station the results of a study of
the relation of irrigation and fertili~ers
to yields of sweet com show that increasing amounts of both moisture and
nitrogen hastened maturity and increased the yield of stover and ears
as well as the size and number of ears.
It was also found that sweet corn did
not remove measurable amounts of soil
moisture below the 36-inch depth.
Closer spacing than is normally practiced combined with satisfactory soil
moisture is the key to greater profits
in onion and carrot seed production in
Utah. A series of field experiments has
shown that much higher seed yields
than now commonly obtained are possible. With all spacings of carrots, and
with those of onions where the rows are
30 inches or more apart, low soil moisture is preferable to high. Only when
onions are grown for seed in rows closer than 30 inches is frequent irrigation
justified. However, with lettuce seed
high soil moisture resulted in highest
yields. Addition of nitrogen fertilizer
increased seed yields significantly, especially with high soil moisture.
Research in Utah has shown that
grass seed production may be a new enterprise for Utah farmers. Those who
grow it, provided they have the proper set-up, stand a good chance of finding it profitable. The nationwide emphasis on grass land agriculture, the
ever expanding program of reseeding
on western range lands, and the relatively recent realization that farm pastures can profitably enter into rotations
on the best land on the farm are all
contributing to increased demand for
grass seed.
Comparison of yield from peach trees
pruned by 4 different methods continues to favor the corrective method over

1tIORE EFFICIENT PRODUCTION OF
VEGETABLE CROPS

Ways and means of obtaining more
efficient production of vegetable crops

12

The Utah station found that hydrogen peroxide in experimental cheese
destroys bacteria in the raw milk without inactivating the enzymes. The Utah
scientists point out that the improvement of body texture and eye formation which can be accomplished with
the peroxide treatment is significant as
a propective contribution to the making of Swiss and other varieties of
cheese.
Studies on the use of corn syrup
solids in the manufacture of frozen desserts have shown that the use of corn
syrup solids with low sweetening power
helps to build body and improve texture of ice cream and ice milk without
increasing the sweetness to the same
degree as sucrose. At the same time it
furnishes a cheaper source of wholesome total solids.

the thinning out, the conventional, and
the severe methods. Cumulative acre
yields over a five year period are: corrective 2157 bushels, thinning out 1830
bushels, conventional 1389 bushels, and
severe 875 bushels. Of fruit above 2Y4
inches in diameter, corrective thinning
has produced 1318 bushels, thinning
out 1536 bushels, conventional 1260
bushels, and severe 774 bushels. If all
growers in the state changed to the
corrective method there would be a
possible increase in yield of peaches of
167,000 bushels, or 22 percent.
DAIRY PRODUCTS

Research on the . improvement of
dairy products has recently become a
part of the Utah station research program. Two examples of the results of
such research are summarized here.

ORGANIZATION OF THE EXPERIMENT STATION

'I'"

HE WORK of the Agricultural Experiment Station is organized under the Office of the Director
and functions through seventeen departments of the College as follows:
Agricultural Economics and Marketing; Agronomy; Animal Husbandry;
Bacteriology and Public Health; Botany and Plant Pathology; Chemistry;
Dairy Industry; Forestry; Home Economics; Horticulture; Irrigation and
Drainage; Poultry Husbandry; Range
Managemen t ; Sociology; Veterinary
Science; Wildlife Management; and
Zoology, Entomology, and Physiology.
The editorial office and the statistical
laboratory are part of the director's
office.
The research program of the department is organized on a project ba-

sis with one or more staff members designated as project leader or leaders.
A definite portion of the project leader's time is assigned to the work of the
project and an appropriate part of
his salary is charged against one of
the station funds. A specified sum of
money is also set up in the budget at
the beginning of the fiscal year to defray the cost of current operating expenses of the project to be expended by
the project leader with the approval of
the director. All projects supported by
federal-grant funds must have the approval of the chief of the Office of
Experiment Stations before any expenditure may be authorized. The program of research as outlined by the
project must fall within the provisions
of the federal act under which funds
13

are proposed for expenditure before it
may be approved.
At the beginning of the fiscal year
July 1, 1955, there were 130 research
projects functioning in the station. The
work of these projects is being conducted by 127 staff members, including

administrative officers and professional scientific personnel, but not including graduate research assistants. Most
of the staff members devote only a part
of their time to the station research
program. The remainder is spent in
college teaching or extension work.

LOCATION OF THE RESEARCH PROGRAM
WHILE THE research
program centers in Logan, the activities extend into every part of the state.
Range sheep and range cattle breeding
investigations are conducted at the
College of Southern Utah in Cedar
City and at Snow College in Ephraim
as well as in Logan. Fertilizer tests,
cereal variety trials, and forage crops
investigations are in progress at the experimental farm at Panguitch. Fertilizer tests, cereal variety trials, and
some livestock investigations as well as
investigations of increased forage production on saline soils are being studied
at Snow College. Dry farm methods
and cropping practices are studied at
the Nephi Field Station in Juab County. Vegetable and canning crop investigations and virus disease studies of
horticultural crops are conducted at the
Farmington Field Station in Davis
County as well as in Logan and in the
plots of cooperators in various parts of
the state. Alfalfa variety and seed production investigations are conducted
in Duchesne, Millard, Salt Lake, Box
LAND OWNED

Elder, and Cache Counties. Tomato
diseases are studied in Davis and Cache
Counties. Beef cattle management studies are located in Cache County and
at Benmore in Tooele County. Soil
surveys are in progress in the Weber
Basin Area, Beaver and Daggett Counties, and a drainage survey has been
made in the Roosevelt-Duchesne Area.
The station maintains a veterinary laboratory at Provo. Horticultural and soil
management problems are studied at
the Howell Field Station for Horticultural Research at North Ogden. Diseases of range cattle are being investigated
in the Wayne County area. Studies of
fluorosis are being made in Utah and
Salt Lake Counties.
Many other investigations are conducted in various parts of the state
where they can best serve the agriculture of the areas where the actual problems of the farm exist. In short, some
phase of the research program has a
direct bearing upon the problems of
the farm people of every county and
every community.

BY

THE STATION

Name of farm

Location

Animal husbandry farm
Animal husbandry pasture
Farmington Field Station
Agronomy farm
Howell Field Station

North Logan
Logan west fields
Farmington
North Logan
North Ogden

14

No. of acres
262

40
61
36
71

Horticulture farm
Forage crops farm
Summer range (CSU)
Dairy farm
Poultry farm
Turkey farm
Agronomy farm (Snow College)

15

North Logan
South Logan
Cedar City
North Logan
North Logan
North Logan
Ephraim

42
2820
183.5
9
33
65

LAND LEASED BY STATION

Alfalfa and forage plots
*Spring-fall crested wheatgrass
pastures
Cereal plots
Cereal, weed, and radioactivity
plots
*Winter range
Poultry farm
*Beef cattle summer range
*Nephi FIeld Station
Farmington Field Station
Animal husbandry farm
*Panguitch farm
Agronomy farm (Snow College)
*No rental charge

13

Petersboro
Benmore

3500
3

Petersboro
North Logan

10
7800

Modena
North Logan
Logan Canyon
Levan Ridge
Farmington
North Logan
Panguitch
Ephraim

9

400
103
35

25
150
15

THE RESEARCH PROGRAM

~

COMPLETE list of active research projects of the station is given
in table 1. The projects completed or closed during the past biennium are shown
in table 2.
TABLE

No.

1.

Station pTojects active June 30, 1954, listed by
title~ fund~ and leaders

department~

Fund

Title

giving

number~

Leaders

AGRICULTURAL ECONOMICS

277

A study of the organization and the
costs and returns on family operated
cattle and sheep ranches in Utah and
the Intermountain area

State
B-J Offset

L. H. Davis
G. T. Blanch

278

Marketing dairy products

B-J 9b3
State
B-J 9bl-2

W. M. Allred

279

Marketing feeder and slaughter cattle,
sheep, and lambs produced in Utah

B-J 9bl-2
B-J 9b3

L. H. Davis
G. T. Blanch

295

Marketing poultry and poultry products in Utah

B-J 9b3
State
B-J 9bl-2

R. H. Anderson

15

TABLE 1.
No.

Station projects active June 30, 1954, listed by department, giving number,
title, fund, and leaders (continued)
Title

Fund

Leaders
E. M. Morrison
W. P. Thomas
L. H. Davis
G. A. Carpenter

356

Cost and efficiency of agricultural production in Utah

State
Purnell

379

An analysis of agricultural cooperative bargaining associations

Farm
Credo Adm.

*380

Cooperation in Utah's agriculture

B-J 9bl-2
State
B-J Offset
State
B-J
State
Purnell

W. P. Thomas

*403

An economic analysis of land use
changes along the Wasatch front

*404

Economic effects of alternative combinations of agricultural enterprises

*405

Costs and efficiencies in the operation of small feed manufacturing plants

State

G. T. Blanch
N. S. Cannon

*435

Marketing fruits and berries in Utah

B-J 9bl-2

*436

Economics of production and marketing of Utah alfalfa seed

B-J 9bl-2
State

E. W. Lamborn
G. T. Blanch
V. L. Israelsen

399

Electrification ef the farm and home

G. T. Blanch

E. M. Morrison
L. H. Davis

AGRICULTURAL ENGINEERING

Grant

A. B. Smith
S. H. Daines

State
B-J Offset
B-J 9b3
B-J 9bl-2
State

D. W. Pittman
W. H. Bennett
D. C. Tingey

State
B-J Offset
State

D. W. Thome

AGRONOMY

Dry farm cropping and tillage practices
159

The effects of tillage, smother crops,
and chemicals under various conditions
on the root reserves of perennial weeds
especially whitetop and morning-glory

193

Agronomy farms

247

Grass breeding for ranges and pastures of the Intermountain Region

249

Crop improvement through seed certification

State

G. L. Stoker
R. F. Nielson

253

Soil testing service

State

J. P. Thome

302

Operation of the Panquitch farm

State

306

Irrigation, fertilization, and soil management of crops in rotation

B-J 9b3
B-J 9bl-2

314

Coordination and planning of research
for the Western Regional research
project on irrigation and soil management

B-J 9b3

D. W. Thorne
R. F. Nielson
J. A. Bennett
J. L. Haddock
S. A. Taylor
C. H. Milligan
R. H. Walker

16

W. Keller

TABLE

No.

1.

Station projects active June 30, 1954, listed by department, giving nu~ber,
title, fund, and leaders (continued)
Title

Fund

Leaders
L. Wilson
V. K. Hugie
D. S. Jennings
J. W. Metcalf
J. W. Carlson
M. W. Pedersen
D. R. McAllister
D. C. Tingey

317

Soil survey and land classification of
selected areas in Utah

B-J
State

-323

Selection and breeding of alfalfa for
improved seed production

State

328

Improvement of fall sown wheat
through breeding
Testing, improvement, and genetic investigations of barley, oats, com, and
spring wheat
Sugar content and quality of harvested
sugar beets

State
Purnell
State

329

335

R. W. Woodward

USDA

M. Stout

336

Sugar beet improvement for mechanized production

USDA

F. V. Owen

338

Control of annual weeds in legumes,
row crops, and vegetables and the
control and eradication of aquatic
weeds, ditchbank weeds, and undesirable brush and trees on irrigation systems

State

F. L. Timmons
W. O. Lee

346

Minor element deficiency diseases of
horticultural crops in Utah.

Purnell
State

D. W. Thome
H. H. Wiebe

363

Fundamental relatianships of soil moisture, aeration, penetrability, and temperature to soil structure and productivity

B-J 9b3
State
Adams

S. A. Taylor

365

The influence of moisture on the availability and utilization of phosphorus

Purnell

367

Alfalfa breeding and evaluation

State

368

Potato variety tests

State

369

Grass seed production in Utah

370

Testing and evaluation
other than alfalfa

State
B-J 9bl-2
State
B-J 9b1-2

H. B. Peterson
S. A. Taylor
J. L. Haddock
D. R. McAllister
M. W. Pedersen
D . R. McAllister
R . F. Nielson
W. H. Bennett

371

Testing com hybrids for yield

State

372

Commercial fertilizer and crop variety
field trials

State
B-J Offset

376

The improved use of wet and salted
soils for forage production

383

Biological interactions involved in alfalfa seed production

State
Purnell
B-J 9b3
State

of legumes

17

W. H. Bennett

R. W. Woodward
R. F. Nielson
R. F. Nielson
H.
D.
W.
M.

B. Peterson
R. McAllister
H. Bennett
W. Pedersen

TABLE 1.

Station projects active June 30, 1954, listed by department, giving number,
title, fund, and leaders (continued)
Title

No.
389

Agronomic
College

investigations

at

Snow

Fund

Leaders

State
B-J Offset

G. Van Epps
D. W. Thorne

ANIMAL HUSBANDRY

254

The improvement of range sheep and
sheep management practices on southern Utah ranges

B-J Offset
State

D. H. Matthews
J. A. Bennett
M. A. Madsen
D. J. Matthews
L. A. Stoddart
M. W. Robinson

264

Animal industry laboratory

State

L. E. Harris
D. O. Williamson

280

The improvement of beef cattle
through the application of breeding
methods

B-J 9b3
B-J 9bl-2
B-J Offset

J. A. Bennett
D. J. Matthews

291

Grazing and livestock management of
reseeded abandoned farm and depleted range lands

State
Purnell

L. E. Harris
J. A. Bennett
H. Steffen

325

Preparation of domestic wools to improve their marketability

B-J 9b3
State

The development of a meat type swine
for Utah through the application of
breeding methods

State

*397

Distribution of references on nutrition
literature

State

L. E. Harris

*407

A study of the effectiveness of phenotypic selection for developing openfaced Rambouillet sheep of high productivity

Grant
B-J 9bl-2

M. A. Madsen
D. J. Matthews
J. A. Bennett

*421

Nutritional deficiencies in range forage
and the supplementary feeding of
range cattle

State
Grants
Purnell

L. E. Harris
M. A. Madsen
D. O. Williamson
C. W. Cook
L. A. Stoddart

*423

Effect of the level of nutrition on the
pathology and productivity of range
sheep

Grant
State

L. E. Harris
D. O. Williamson
L. Shupe
L. A. Stoddart
C. W. Cook
M. W. Robinson
R. A. Bagley
W. L. Brooksby

334

18

M. A. Madsen

J. A. Bennett
D. J. Matthews
H. Steffen

J. A. Bennett

TABLE

No.

*424

1.

Station projects active June 30, 1954, listed by department, giving number,
title, fund, and leaders (continued)
Title

The effect of residues of newer insecticides on health

Fund

Leaders

Purnell
Grant

L. E. Harris
D. A. Greenwood
G. E. Stoddard
G. Q. Bateman
C. I. Draper
L. Shupe
T. L. Bahler
F. V. Lieberman
D. W. Davis
J. R. Harris

W. W. Smith
G. A. James
M. L. Miner
R. A. Bagley
L. W. Jones

BACTERIOLOGY

353

Bacteriology and immunology in staphylococcosis of turkeys

State
Adams

393

The effect of some insecticides in current use upon the soil microflora

State
Adams

BOTANY AND PLANT PATHOLOGY

34

Plant disease survey

State

135
282

Intermountain herbarium
Diseases of celery in Utah and their
control
Virus and virus-like diseases of stone
fruits

State
State
B-J 9bl-2
B-J 9b3
State
Grant
Adams
State
Purnell
State

318

330

342
361
*419

Breeding for resistance to curly top
of tomatoes
Tomato diseases in Utah: verticillium
wilt and related diseases
Cytogenetic studies on Intermountain
range grasses
Physiological and anatomical investigations of halogeton

State
State

R.
H.
A.
R.

W.
H.
H.
W.

Ames
Wiebe
Holmgren
Ames

G. W. Cochran
G. H. Kaloostian
B. N. Wadley
O. S. Cannon
R. Zundel
O. S. Cannon
R. Zundel
W. S. Boyle
A. H. Holmgren
L. L. Jansen
E. H. Cronin

CHEMISTRY

273

305
359

The interrelation between the composition of the soil and plants and the
nutrition of animals and man
Spectrograph laboratory
Meat quality and dressing percentage
as influenced by feeding sugar to livestock prior to slaughter

19

B-J Offset
B-J 9bl-2

D. A. Greenwood
D . W. Pittman

State
State
Grants

M. C. Cannon
D. A. Greenwood
J. A. Bennett
L. E. Harris
E. B. Wilcox
W. Binns
L. Shupe

TABLE 1.

Station projects active June 30, 1954, listed by department, giving number,
title, fund, and leaders (continued)

No.

Title

364

Fluorosis of plants and animals

235

Improvement of dairy cattle through
breeding

State
Hatch

333

The improvement of irrigated rotation
pastures

State
Hatch

395

Merchandising milk through automatic
dispensers
Nutrition and physiology of dairy animals

State
ADA
State

Effects on metabolism of feeding various edible fats to rats and humans
A comparison of field curing .and ensiling as methods of harvesting pasture
mixtures and alfalfa
ti'

ADA

Fund

Leaders

Purnell
State
Grant

D. A. Greenwood
R. W. Ames
D. W. Thorne
W. Bim'lS
L. E. Harris
G. E. Stoddard
M. C. Cannon
G. Q. Bateman
L. Shupe
H. M. Nielsen

DAffiY INDUSTRY

*4·08
*418
*429

State

G. Q. Bateman
G. E. Stoddard
G. B. Caine
M. Dew
C. H. Mickelsen
G. Q. Bateman
G. E. Stoddard
W. Keller
W. H. Bennett
M.Dew
A. J. Morris
G.
G.
L.
G.
A.
G.
G.

E. Stoddard
Q. Bateman
E. Harris
E. Stoddard
J. Morris
E. Stoddard
Q. Bateman

FORESTRY

313

348

390

Study of the silvics and silvaculture of
the spruce, fir, Douglas fir, and lodgepols pine types of Utah
Investigations of diseases of forest,
shade, and ornamental trees, and the
rate of deterioration of insect-killed
and fire-damaged timber
Investigations of the markets, value,
distributi@n, and management of Utah
juniper in the state of Utah .

State

T. W. Daniel

USDA

J. L. Mielke

State

J.

W. Floyd
T. W. Daniel

HOME ECONOMICS

296
347
394

A study to determine functional requirements of rural housing
Nutritional status of normal and rheu. matic fever children, their parents and
grandparents
The effect of calcium and phosphorus
on the utilization of carotene and vitamin A

20

B-J 9b3
B-J 9b3
Purnell
B-J 9b3
State
Purnell

M. P.
E. O.
E. B.
D. A.

Bennion
Greaves
Wilcox
Greenwood

E. B. Wilcox
D. A. Greenwood

TABLE 1.
No.

Station projects active June 30, 1954, listed by department, gilling number,
title, fund, and leaders (continued)
Title

Fund

Leaders

AMA-TII

J. Barber
E. B. Wilcox
L. H. Pollard
R. K. Gerber

*425

The preparation of fruit juices and
purees for marketing

59

Farmington field station

319

Peach pruning investigations

State
B-J 9bl-2
State

339

Orchard rootstocks investigations

B-J 9bl-2

340

Variety testing of orchard and small
fruits

State
B-J Offset

341

. The influence of cover crops, fertilizers,
and moisture supply. on yield and
grade of fruit in orchards and small
fruit plantings

State
Purnell

343

Vegetables seed production studies

357

Howell Field Statio~ for horticultural
research

State
Purnell
State

L.
L.
O.
L.

366

Onion improvement

L . H. Pollard

384

Relationship of fertility, soil moisture,
and certain cultural practices in the
production of lima beans

State
Purnell
State
Purnell

385

Lima bean improvement

*426

The effect of stage of maturity on the
yield and quality of canned and frozen
lima beans

*427

Studies on certain native and commercial ornamentals for outdoor plantings
and greenhouse culture

State

*428

Cultural practices and variety testing
of small fruits

State

HORTICULTURE

State
B-J Offset
Grant

L.
R.
R.
O.
R.
O.
R.
R.
O.

H . Pollard
Draper
K. Gerber
C. Kirk
A. Norton
C. Kirk
K. Gerber
A. Norton
C . Kirk
J. Barber
R. K. Gerber
R. A. Norton
O. C. Kirk
H.
R.
C.
H.

Pollard
Hawthorn
Kirk
Pollard

L. H . Pollard
H . B. Peterson
R . Draper '
J. C. Ballard
J. C. Ballard
L. H. Pollard
L. H. Pollard
E. B. Wilcox
D . K. Salunkhe
R. Draper
O. Reithmann
L. H . Pollard

R. A. Norton
R. K. Gerber

IRRIGATION AND DRAINAGE

211

Water conveyance and delivery efficiencies in relation to methods and cost
of lining canals

State
Purnell
USDA

C. W. Lauritzen
O. W .. Israelsen
F. W. Haws

285

The drainage of irrigated lands

B-J 9b3
State
Purnell

A. A. Bishop
O . W. Israelsen

21

TABLE

No.
314
373
392

*402

1.

Station projects active June 30, 1954, listed by department, giving number,
title, fund, and leaders (continued)
Title

Coordination and planning of research
for the Western Regional research project on irrigation
Evaluation of factors affecting water
yields from high watersheds
Consumptive use of water and irrigation requirements in the Bonneville
Basin of Utah
Farm irrigation equipment as related
to operation characteristics, costs, labor requirements, and time studies involving irrigation schedules and system
capacities

Fund

Leaders

B-J 9b3

R. H. Walker

State
USDA
State
B-J

G. L. Pearson
W. D. Criddle
W. D. Criddle

State

W. D. Criddle

POULTRY HUSBANDRY

287

Breeding turkeys for the Intermountain
area

B-J 9b3
B-J 9bl-2
USDA
State
B-J Offset

381

Amino acid requirements of chickens
and turkeys

382

Vitamin requirements of turkeys

State
Hatch

*409

Improved methods of feeding laying
hens and replacement pullets

State
Hatch
B-J Offset

*410

The nutritive value of carp meal for
poultry production
Evaluation of strains of egg producing
chickens

State
B-J Offset
State
B-J 9bl-2

*430

J. D. Carson, Jr.
C. 1. Draper
H. Fluckiger
J. O. Anderson
C. 1. Draper
L. Darrington
J. O. Anderson
C. 1. Draper
H. Fluckiger
J. O. Anderson
C. 1. Draper
L. Darrington
H. Fluckiger
C. 1. Draper
C. 1. Draper
D . Carson, Jr.
L. Darrington

.J.

RANGE MANAGEMENT

260

The nutritive value of range plants

State
Purnell

293

Influence of herbage removal upon the
physiological responses of crested
wheat grass
Methods of seeding sagebrush and
juniper ranges and study of how the
resulting stands should be grazed
Range and pasture development and
use

State
Purnell

L.
D.
L.
C.
L.
C.

State
Purnell

C. W. Cook
L. A. Stoddart

State
B-J Offset

M. W. Robinson
D. H. Matthews
L. A. Stoddart
J. A. Bennett

360

378

22

E. Harris
O. Williamson
A. Stoddart
W. Cook
A. Stoddart
W. Cook

TABLE 1.

No.

Station projects active June 30, 1954, listed by department, giving numberl
title, fund, and leaders (continued)
Title

*411

Plant and soil relationships on desert
ranges with special emphasis on halogeton invasion

351

Libraries of Box Elder, Davis, Summit,
and Salt Lake Counties
Social and cultural factors related to
membership and participation in organization in rural as compared to urban areas of Utah
Women leaders of Davis County and
their contribution to social institutions
Study of sheepherders and other regular hired labor on sheep ranches in
Utah

Fund

Leaders

B-J 9b3
B-J Offset
BLM

L. A. Stoddart
C. W. Cook

State
Purnell
State
Purnell

J. A. Geddes
C. Fredrickson
T. R. Black

State
Purnell
State

C. Fredrickson

SOCIOLOGY

352

*412
*422

W. A. DeHart
G. T. Blanch

VETERINARY SCIENCE

140

Animal disease diagnostic laboratory

State

255

Provo branch veterinary laboratory

State

269

Turkey blood testing for pullorum

State

303

A study of the mineral nutntIon of
range cattle in southeastern Utah

State

324

Small animal laboratory

State

387

Means of transmission and methods of
control of staphylococcosis in . turkeys

State
B-J Offset
Grant

388

Chronic respiratory disease of chickens
and its relation to other respiratory
diseases of chickens and turkeys
Transmission studies of vibrio fetus infection in sheep and cattle

B-J 9bl-2
B-J 9b3

*416

*417

Pulmonary emphysema of cattle

23

B-J 9b3
B-J 9bl-2
State
State

W. Binns
M. L. Miner
R. A. Bagley
L. Shupe
J. L. Thorne
W. Binns
J. A. Thomas
R. A. Bagley
W. Binns
R. A. Bagley
J. A. Thomas
M. L. Miner .
W. Binns
L. Shupe
L. E. Harris
W. Binns
M. L. Miner
M. L. Miner
L. Shupe
C. I. Draper
L. A. Bagley
M. L. Miner
R. A. Bagley
W. Binns
L. Shupe
L. Shupe
L. E. Harris
W. Binns

TABLE

1.

No.

Station projects active June 30, 1954, listed by department, giving number,
title, fund, and leaders (continued)
Fund

Title

Leaders

WILDLIFE MANAGEMENT

309

The development of the nongame fisheries resources of Utah

326

Sugar beet insects: biology and control
of the beet leafhopper and control of ·
lygus in seed beets
Tomato and com insects: biology and
control
Investigations of insects attacking legume crops
Bovine trichomoniasis and coccidiosis

State

W. F. Sigler

J. B. Low

ZOOLOGY, ENTOMOLOGY, AND PHYSIOLOGY

327
322
350

386

398

*415

*431
*432
*433
*434

*

H. E. Dorst

State

H. E. Dorst

State

F. V. Lieberman

State
USDA

D. M. Hammond
P. R. Fitzgerald
W. Binns
L. Shupe
M. L. Miner
E. J. Gardner

Genetic and cytological analysis of
tumorous head in Drosophila melanogaster
Coccidiosis in cattle, poultry, and sheep

State
Grants

Methods for preventing contamination
by insects and insect debris in processing fruits and vegetables
The control of mites on fruit trees

State

Insect injury to fruit and vegetable
crops as related to fluoride injury
Insect pollination of vegetable seed
crops
Vegetable insects: biology and control

State

State

State

State
State

D. M. Hammond
P. R. Fitzgerald
M. L. }4iner
W. Binns
L. Shupe
H. E. Dorst

D. W. Davis
R. A. Norton
D. W. Davis
G. E. Bohart
L. R. Hawthorn
H. E. Dorst

Projects initiated during the biennium

TABLE

No.

State

2.

S tation projects closed during the biennium listed by department, giving
title fund, and leaders
Fund

Title

Leaders

AGRICULTURAL ECONOMICS

218
354

Marketing Utah's agricultural products
Inventory of land use, ownership, and
productivity in Utah

24

State
Purnell
B-J
State

W. P. Thomas
L. H . Davis
G. T. Blanch

TABLE

2.

Station projects closed during the biennium listed by department, giving
title, fund, and leaders (continued)

No.

355
391

Title
An economic analysis of agricultural
development in the Weber Basin area
Agricultural trade barriers as related
to marketing Utah agricultural products

Fund

Leaders

Purnell
State
State
B-J 9bl-2

W. P. Thomas
G. T. Blanch
V. L. Israelsen

B-J 9b3

ANIMAL HUSBANDRY

187

MeasuriRg performance in sheep and
developing inbred lines

State
Grants

260

The nutritive value of range plants
(Range Management phases of this
project still active)

Purnell
State
Grants

315

Microbial associations in Utah soils

362

Health hazards from
newer insecticides

M. A. Madsen
D. J. Matthews
J. A. Bennett
L. E. Harris
W. E. Carroll
D. O. Williamson
L. A. Stoddart
C. W. Cook

BACTERIOLOGY

State
Adams

K. R. Stevens

CHEMISTRY

377

residues from

Calf fluorosis

D. A. Greenwood

Grants
Purnell

J. R. Harris

state

D. A. Greenwood

Grants

L. E. Harris
G. Q. Bateman

C. Biddulph

DAIRY INDUSTRY

358

Making Swiss cheese using the cheddar method

234

Effect of cooking, freezing, and canning procedures on the vitamin content of Utah-grown fruits and vegetables

321

New organic insecticides for the control of apple insects

State

349

A study of the metabolism of the peach
fruit from blossom to (maturity) consumption
Effect of state of maturity on yield and
quality of sweet corn

State

State
Grants

A. J. Morris
P. B. Larsen

HOME ECONOMICS

State
Purnell

E. B. Wilcox

HORTICULTURE

396

S. W. Edgecombe
R. K. Gerber
C. J. Sorenson
R . K. Gerber

State
Purnell
Grants

L. H. Pollard
C. Henry

State

G. D. Clyde
G. L. Peardon
C. W. Lauritzen

IRRIGATION

268
297

Snow surveys as a basis for streamflow
forecasting on Utah's streams
Permeability and stability of soil and
soil materials

25

SCS

TABLE

No.

2.

Station pro jects closed during the biennium listed by department, giving
title, fund, and leaders (continued)
Fund

Title

Leaders

LANDSCAPE ARCHITECTURE
261

Adaptability and propagation of plants
for landscaping in Utah

State

L. S. Morris

State

W. Gardner

PHYSICS
374

The dynamics of soil moisture

281
312

The hatchability of turkey eggs
Poultry management and meat production

B-J 9b1-2
State

331

Breeding for egg production in the
Intennountan Area

State
Hatch

POULTRY HUSBANDRY
C. I. Draper
C. I. Draper
K. Lund
W. Binns
A. B. Stephenson
K. Lund

RANGE MANAGEMENT
375

An investigation of Halogeton glomeratus: its poisonous properties, ecology,
and control

State

L. A. Stoddart
C. W. Cook
L. E. Harris

ZOOLOGY, ENTOMOLOGY AND PHYSIOLOGY
51
219

283
284
310
337
344

Miscellaneous insects
Investigation of the cause and possible
prevention of bee losses in Utah
Celery insects with special attention
to those involved in virus disease transmission, survey and biology
Control of insects as it relates to celery
production
Insect pollination investigations
Histomoniasis and .hexamitiasis of turkeys
Use of radioisotopes in the study of
reproduction

State
State
Grants
State

G. F. Knowlton
G. F. Knowlton

State

H. E. Dorst
W. E. Peay
G. E. Bohart
W. P. Nye
D. M. Hammond
M. L. Miner
C. Biddulph

USDA
State
State
Grants
Hatch

G. F. Knowlton

COOPERATION WITH OTHER AGENCIES
'I""o SUPPLEMENT and
broaden the scope of the wor~ of the
Experiment Station cooperative agreements have been entered into between
the station and the U. S. Department
of Agriculture, the Department of Interior, various state agencies, public or-
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ganizations, and private concerns that
have been interested in furthering the
solution of perplexing agricultural
problems. Under these agreements,
some 28 scientists paid by the cooperating agencies have been working on
the station research program and aid-

ing in. the solution of the state's agricultural problems. In all the cooperative research work in the state, the
Experiment Station serves as the coordinating agency for the most effec-

Table 3.

tive and efficient promotion of the research work. Cooperative agreements
between the Experiment Station and
other agencies are listed in tables 3
and 4.

Cooperative agreements between the Utah Station and various federal agencies

Snow surveys and irrigation water supply forecasts in Utah
Cooperation: Forest Service (Region 4) Utah State Engineer
Objective: (1) To measure snow on the principal water sheds of the state at least
once annually as near the end of the winter season as possible, and measure at key stations
over the state monthly from January through May of each year. (2) Record, analyze,
and coordinate snow surveys and other related data in order to have sufficient information
to predict the runoff from the principal watersheds of the state
Effective: Renewed each year
Irrigation investigations and research in the state of Utah
Cooperation: Soil Conservation Service. Utah State Engineer
Objectives: To survey Utah drainage districts, irrigation company water conveyance
facilities and needs, irrigation problems, practices, and methods and snow surveys and
stream-flow forecasts throughout Utah
Effective: July 1, 1928, renewed yearly
Research in soil erosion and its control
Cooperation: Agricultural Research Service
Objective: To study in a thoroughly coordinated manner the main factors and
forces involved in the incidence of soil erosion under general farming conditions, methods
of prevention or control, and the most economic method of restoring lands already injured to 'varying degrees by the uncontrolled action of wind or water
Effective: May 26, 1936, to continue indefinitely
Investigation of the beet leafhopper as a pest of beets, tomatoes, and other susceptible
vegetable crops, and the tomato fruitworm
Cooperation: Agricultural Research Service
Objectives: To study all phases of the sugar beet leafhopper problem with the
purpose of developing effective measures for control
Effective: September 1, 1937, to continue indefinitely
Cooperative research on the relationships of salinity of irrigation water and of soil conditions to plant growth and related factors involved in a permanently successful
irrigated agriculture (U. S. Regional Salinity Laboratory at Riverside, California)
Cooperation:
Agricultural Research Service and the states in the western range
region and Hawaii
Objectives: To provide for correlation of research on the relationships of the salinity
of irrigation water, and of soil conditions to plant growth and related factors in a permanently successful irrigated agriculture to be done at the regional laboratory and at
the various state agricultural experiment stations in the Western Region
Effective: February 1, 1938, to continue indefinitely
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Preservation and utilization of fruits and vegetables grown under Great Basin conditions
and of poultry products
Cooperation: Western Utilization Research Branch, Agricultural Research Service
Objectives: To aid the fruit and vegetable industries of Utah and the Intennountain
Region as well as consumers generally by studying cooperatively the preservation and
utilization of fruits and vegetables
Effective: July 19, 1939, to continue indefinitely
Western Utilization Research Branch for research on utilization of fann products at
Albany, California
Cooperation: Agricultural Research Service and 11 states in western fann producing
area
Objective: To find new means of utilizing surplus supplies of apples, alfalfa, fruits,
potatoes, poultry products and by-products, vegetables, and wheat
Effective: July 1, 1940, to continue indefinitely
Improving the effectiveness of vegetation in controlling soil erosion
Cooperation: Agricultural Research Service
Objective: To conserve more effectively soil and moisture through the use of
superior plants and improved methods of vegetative control
Effective: July 1, 1940. Renewed yearly
Laboratory and field investigations of basic factors governing soil erosion by irrigation
water
Cooperation: Soil Conservation Service
Objective: To study the basic physical relations of soil properties, slope of land,
and size of stream to soil erosion and conservation in order to find practical methods of
reducing erosion and soil depletion caused by irrigation
Effective: 1940
The making of soil surveys and the mapping of related physical land features
Cooperation: Soil Conservation Service, Agricultural Conservation Program Service
Objective: To prepare accurate soil maps, accompanied by adequate descriptions
of soil types and phases as to their suitability for the growth of crops, grasses, and trees
under alternative systems of management
Effective: August 1, 1943, to continue indefinitely
Livestock production and range management investigations on fanns and range lands in
the vicinity of Cedar City, Utah
Cooperation: Forest Service (Intennountain Forest and Range Experiment Station)
and Bureau of Land Management
Effective: January 1, 1945, to continue indefinitely
Rehabilitation and restoration to range of abandoned cultivated lands through reseeding,
management, and conservation of soil and water
Cooperation: Agricultural Research Service
Objectives: ( 1 ) To determine the most effective and economical methods of restoring abandoned farm lands to range through reseeding and through soil and water
conservation. (2) To determine the best management methods and practices for such lands,
both during and after rehabilitation and restoration
Effective: January 1, 1946
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Investigations on methods of soil management for crop production
Cooperation: Agricultural Research Service
Objective: To develop sound principles of agriculture in the realm of soils, fertilizers,
and irrigation, which may be applied by the farmers
Effective: April 1, 1946, to continue indefinitely
A study of organization, costs, and returns on family operated cattle and sheep ranches
in Utah and the Intermountain Area
Cooperation: Agricultural Marketing Service
Effective: November 15, 1946
Cooperative research for the improvement of beef cattle through the application of breeding methods
Cooperation: Agricultural Research Service and the experiment stations of the cleven
western states
Objective: To develop lines of beef cattle that will result in improvement in such
characters as rate and economy of gain, fertility, nursing ability, longevity, and carcass
quality.
Effective: April 11, 1947, to continue not beyond June 30, 1970
The improvements of rural housing in the western region
Cooperation: Agricultural experiment stations of Oregon, Colorado, Utah, California, and Washington, and the U. S. Department of Agriculture
Objective: To determine functional requirements of rural houses
Effective: July 1947, to continue indefinitely
Nutritional status and dietary needs in selected areas of the West
Cooperation: Agricultural Research Service
Objectives: To determine the nutritional status of children and older adults (over
50 years) in selected areas of the western region
Effective: September 7, 1947. Revised June 30, 1952
Breeding improvement of turkeys
Cooperation: Agricultural experiment stations of California, Colorado, Oregon,
Utah, Washington, and the Agricultural Research Service
Effective: October 6, 1947, to continue indefinitely
A study of factors affecting consumer demand and economic efficiency in marketing
poultry
Cooperation: Agricultural Marketing Service
Objectives: ( 1 ) To determine the demand, consumer acceptance, supply, price,
and marketing conditions under which poultry will compete successfully with other meats
for the consumer's dollar, both for family trade and institutional use. (2) To develop
new forms, packages, and methods to facilitate the marketing of poultry
Effective: January 1, 1948
Investigations into soil, fertilizer, and irrigation problems
Cooperation: Agricultural experiment stations of Washington, Oregon, California,
Idaho, Nevada, Arizona, Montana, Wyoming, Colorado, New Mexico, and Hawaii, and
the Agricultural Research Service
Objectives: (1) Joint consideration and study of soil research which is of a regional
nature. (2) Collaboration with the Soils and Fertilizer Laboratory. (3) Formation of a national soil and fertilizer research committee
Effective: January 1, 1948, to continue indefinitely
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Western agricultural economics research council
Cooperation: Agricultural experiment stations of Arizona, California, Colorado,
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming, and
U. S. Department of Agriculture
Objectives: To facilitate, strengthen, and integrate research relationships in the field
of agricultural economics, with particular reference to those economic and marketing
problems of special concern to the Western States
Effective: March 1, 1948, to continue indefinitely
Irrigation and soil management studies including drainage, salinity, and fertilization
Cooperation: Agricultural Research Service
Objectives: To evaluate the basic relationships between water, soil, and plants
and develop methods of water use and soil management that will improve and conserve
the nation's land and water resources. In the early stages, attention will be given to soil
nutrient requirements for alfalfa production in established irrigation projects
Effective: January 28, 1949, to continue indefinitely
Preparation and processing of domestic wools, for more efficient marketing and for increasing returns to growers
Cooperation: Agricultural Marketing Service
Objective: To determine the practicability and the advantage from an economic
standpoint of various methods of preparing range wools for marketing: ( 1) Removal of
tags, belly, legs, and face wools at the time of shearing or during the shearing operation,
(2) grading of fleeces at shearing pens, (3) grading or sorting of small lots of wool at
warehouses, and (4) scouring a number of lots of wool, to compare returns with those from
wools of similar types sold in grease
Effective: May 20, 1949, to continue as long as funds are appropriated under the
Research and Marketing Act
The plan for foundation seed purchase program and research projects for distribution
of foundation seed stocks of superior varieties of small-seeded legumes and grasses
Cooperation: Agricultural Research Service and Agricultural Marketing Service
Objectives: To build up quickly and to maintain foundation seed stocks of superior
grass and legume varieties
Effective: May 20, 1949, to continue indefinitely
Cooperative research in the improvement of farm crop and related studies
Cooperation: Agricultural Research Service
Objectives: To cooperate on specific investigations including the production and
improvement of farm crops and other plants and plant industries; soils and soil-plant
relationships, and the -a pplication of engineering principles to agriculture; plant diseases,
including nematodes and methods for their prevention and control; plant and plant
disease collections and surveys; the distribution of weeds and means for their control;
and methods of handling, processing, transportation, and storage of agricultural products.
Effective: October 19,1949, to continue indefinitely
Supplement 1. Investigations on the production, improvement, genetics, growth
and quality, and diseases and pests of cereal crops, particularly wheat, oats, and barley
Effective: November 23, 1949
Supplement 2. Investigations on the control of aquatic and grassland weeds
Effective: November 23, 1949. Revised February 4, 1953
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Supplement 3. Investigations on the breeding and improvement of alfalfa
Effective: November 23, 1949
Supplement 4. Investigations on legume seed production
Effective: November 23, 1949
Supplement 5. Investigation on the breeding and improvement of range and pasture
plants - range reseeding and pasture improvement
Effective: November 23, 1949
Supplement 6. Investigations on curly-top and other diseases of vegetables and on
production of vegetable seed crops
Effective: November 23, 1949
Supplement 7. Investigations on the breeding, culture, and diseases of potatoes
and onions
Effective: November 23, 1949
Supplement 8. Investigations to reduce crop damage caused by nematodes
Effective: November 23, 1949
Supplement 9. Functional requirements, materials, and construction methods for
farm buildings
Effective: November 23, 1949
Supplement 10. Investigations of soil management problems relating to the yield
and quality of alfalfa under irrigated rotations
Effective: November 23, 1949
Supplement 11. Distribution of foundation seed stocks of small-seeded legumes
and grasses
Effective: November 23, 1949
Supplement 12. Research on the virus diseases of stone fruits
Effective: December 12, 1949
Supplement 13. Develop practices to maintain sugar content and quality of harvested sugar beets and sugarcane
Effective: Febraury 15, 1950
Supplement 14. Develop, through breeding and agronomic testing, improved varieties of sugarcane and sugar beets suited for fully mechanized production
Effective: February 15, 1950
Supplement 15. Investigations on diseases of forest and shade trees
Effective: April 24, 1950
Atomic energy research and development
Cooperation: U. S. Atomic Energy Commission
Objectives: Research on the use of radioactive isotopes in a study of chemically
induced chlorosis.
Effective: March 1, 1950, to June 30, 1955
Cooperative research in entomology
Cooperation: Agricultural Research Service
Objectives: To develop methods of controlling and eradicating injurious insects and
to determine the best ways of utilizing beneficial ones
Effective: March 30, 1950, to continue indefinitely
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Supplement 1. Investigations on injurious insects affecting legume seed production
Effective: November 17, 1953, to continue indefinitely
Virus diseases of stone fruits: pt. 2. Insect vector investigations
Cooperation: Agricultural Research Service
Objectives: To determine the species of insects that may be responsible for the
transmission of these virus diseases, especially little cherry and western x-disease, and,
with this information as a basis, to develop information on the biology and habits of the
insects responsible for transmission, and measures that will augment present methods for
the control of these diseases and the prevention of their spread
Effective: March 30, 1950, to continue indefinitely
Regional marketing research in poultry and eggs
Cooperation: Agricultural Marketing Service
Objectives: ( 1) To determine the average quality of chickens processed in country
processing plants; ( 2 ) To determine the relationship between live grading as done by
chicken buyers in the state and dressed grading according to federal specifications; (3) to
determine the relationship between dressed grading as done by the trade and grading according to federal specifications, and (4) to determine the change in quality in the marketing process. To appraise the economics of grading and possibilities of improving grading
specifications and procedures
Effective: July 1, 1950, and may be abrogated upon thirty days' written notice
Investigations on diagnosis, transmission, and t reatment of bovine trichomoniasis and
other diseases of livestock caused by protozoan parasites
Cooperation: Agricultural Research Service
Objectives: ( 1) To develop accurate methods of diagnosis, (2) to obtain further
information on transmission of the disease, and (3) to determine the value of current
treatments and develop new ones
Effective: November 1, 1950, to continue indefinitely. Amended D ecember 1, 1952
Investigations regarding the probable future repayment ability of agricultural water users
on the proposed Weber Basin Irrigation Project
Cooperation: U. S. Department of Agriculture
Objectives: (1) To facilitate the study and investigation of all factors of an economic, soil, land development, and crop production character having a bearing upon the
ability of agricultural users of water in the Weber Basin area to repay the costs of providing irrigation water to them under the proposed irrigation project. · (2) Through the
cooperative action of the parties to this memorandum, provide the Secretary of Agriculture
with reliable and adequate data from which he can prepare advisory information for the
assistance of the Secretary of the Interior in regard to determining the repayment ability
of the agricultural water users of the proposed project
Effective: November 1, 1950, to continue until the completion of the study
Appraisal of fruit and vegetable grower-processor relations in the states of California and
Washington
Cooperation: U. S. Department of Agriculture
Objectives: To determine the type of contractual and business relations in effect,
(2) to determine the extent to which growers negotiate with processors through bargaining cooperatives, (3) to analyze the organization structure and operating procedures of
the bargaining associations, and (4) to appraise the possibilities and limitations of these
organizations
Effective: June 13, 1951, to continue to June 30, 1953
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Western cooperative spray project
Cooperation: State agricultural experiment stations of California, Colorado, Idaho,
Montana, Oregon, and Washington; the state departments of agriculture of California,
Oregon, and Washington: the Department of Agriculture of British Columbia; the Division
of Entomology and the Division of Botany and Plant Pathology of the Canadian Department of Agriculture; the Agricultural Research Service, and the extension services of
California, Idaho, Oregon, Utah, and Washington
Objectives: To cooperate in work with spray materials for use in the control of fruit
insects and of fruit diseases with the particular objects of advancing more rapidly our
knowledge of spray materials and their use; of bringing about the use of uniform materials
and methods in experimental spraying, in order that results obtained in one district may
be more accurately compared with those obtained in other regions
Effective: June 22, 1951, to continue indefinitely
Irrigation investigations and consumptive water use requirements in the state of Utah
Cooperation: Utah State Engineer, Agricultural Research Service
Objective: To obtain information and develop water management practices for
the purpose of conservation and use of water in the state
Effective: July 1, 1951, to June 30, 1953, but may be renewed
Installation of bulkheads and measurement of seepage losses on the Yellowstone Feeder
Canal of the Moon Lake Project
Cooperation: Bureau of Reclamation
Objectives: To cooperate in making studies and tests of seepage losses and water
and land conservation from canal lining
Effective: September 17, 1951
Cooperative research in Animal Husbandry
Cooperation: Agricultural Research Service
Objectives: To cooperate in research on the production and improvement of farm
and range animals and poultry and of animal and poultry products and industries,
animal eradication; and methods of handling, processing, and transportation, and storage
of animal and poultry products
Effective: June 25, 1952, to continue indefinitely
Supplement 1. Improvement of sheep for western ranges
Effective: July 1, 1952, to continue indefinitely
Supplement 2. Study of the causes and prevention of livestock losses due to poisonous
plants and related problems throughout the United States
Effective: July 1, 1954, to continue indefinitely
The establishment and operation of a cooperative soils laboratory
Cooperation: Soil Conservation Service
Objective: In making soil conservation surveys the work must be supported by
physical and chemical laboratory analysis o~ soil samples taken in the field. This laboratory
will do this work as well as to process soli and water samples to provide basic data for
use as a guide in making recommendations on soil conservation and management problems
Effective: July 18, 1952, to continue indefinitely
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Conducting forest and range research
Cooperation: Intermountain Forest and Range Experiment Station
Objectives: To determine the germinative capacity of seeds of the forest floor of an
old growth of ponderosa pine
Effective: December 23, 1952
Irrigation water requirements in irrigated areas of Northwest and Intermountain states
Cooperation: Division of Irrigation and Water Conservation, Soil Conservation
Service, and the agricultural experiment stations of the Northwest and Intermountain
states
Objectives: (1) To determine "irrigation water requirements for different crops
under different climatic conditions and methods of water application. (2) To conduct field
investigations where necessary to establish unit values of consumptive use and water requirements of crops and native vegetation. (3) To collect and compile both published and
unpublished data relating to irrigation water requirements for the use of Soil Conservation Operations personnel and others in farm planning and water utilization. (4) To develop relationships between water requirements and climatic data and soils that will ~nable
irrigation requirements to be estimated for the various soil conditions
Effective: January 1, 1953, to continue for three years
The making of soil surveys
Cooperation: Soil Conservation Service
Objectives: (1) To determine the nature, distribution, extent, and genesis of the
different soils. (2) To contribute to the inventory of soil resources of the United States.
(3) To provide a geographical basis for the efficient utilization of land
Effective: October 1, 1953, to continue indefinitely
Study of hired labor on sheep ranches in Utah
Cooperation: U. S. Agricultural Marketing Service
Objectives: ( 1) To determine the extent of the decrease in the number of sheepherders and other regular hired labor on sheep ranches in Utah and the factors associated
therewith. (2) To determine the incidence of turnover among sheepherders and other
regular hired labor on sheep ranches during the last two years. (3) To get information on
the proportion of cases where r eplacement is made, and on characteristics of replacements
and of workers who left. (4) To get information on length of time between separation of
worker and assession of new worker and on ease or difficulty of securing replacements.
(5) To obtain from the employer information on circumstances surrounding each job
separation. (6) To obtain information concerning the personal characteristics and qualifications of these types of sheep ranch labor, with proper attention to nationality and other
differences in types of labor used. (7) To develop information on the supply and recruitment problems of seasonal labor used in lambing and shearing operations. (8) To appraise
effects of labor losses and turnover on changes in size of sheep enterprise. (9) To obtain information on wages and other conditions of employment of workers who have not left.
Effective: Octber 1, 1953, to June 30, 1954
Atomic energy research and development
Cooperation: U. S. Atomic Energy Commission
Objectives: To study viruses that cause diseases of plants utilizing radioautograph
techniques.
Effective: March 1, 1954, to February 28, 1955
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Atomic energy research development
Cooperation: U. S. Atomic Energy Commission
Objectives: To study the role of nutrition level upon animal pathology, in attempt
to confirm or disprove the theory that radiation from atomic blasts in southern Nevada is
the causative agent of unusual lesions on sheep having grazed in the vicinity
Effective: April 15, 1954, to April 14, 1955
A study of the behavior of halogeton and other salt desert plants
Cooperation: Bureau of Land Management
Objectives: ( 1 ) Study response of halogeton to competition from planted grasses
and natural forage plants and to measure success of various Bureau grass plantings in
increasing forage supply and controlling halogeton. (2) Determine growth requirements
and ecology of various desert forage plants including halogeton
Effective: May 14, 1954, to continue to June 30, 1955
Improvement of the quality of frozen and other processed lima bean products through
development and evaluation of methods for selection of raw lima beans suitable for
processing
Cooperation: U. S. Department of Agriculture
Objectives: To determine means of improving the quality of frozen and other
processed lima bean products through improvement in methods of selecting raw material
by correlating color, total solids, and other factors with quality of processed products as
determined by objective tests and organoleptic appraisal
Effective: May 17, 1954, to continue for period of three years

Table 4.

Cooperation with non-federal agencies

Production of foundation seed stocks
Cooperation: Utah Crop Improvement Association
Objectives: (1) To produce and maintain a supply of pedigreed foundation seed
stocks of all crop seeds commonly certified in this state and of commercial importance. (2)
To produce seed stock true to variety, free from disease, of uniform quality and purity. (3)
To release under contract supervision new varieties of crop seeds for thorough testing
and provide as a source of seed for new varieties. (4) To provide a source of pedigreed
foundation seed which can be used by plant breeders and certified seed growers in the
production of high quality pure seeds
Effective: June 31, 1941
Nutritional deficiencies in range forage and the supplementary feeding of range livestock
Cooperation: Swift and Company
Objectives: (1) To determine the nutritional value of the principal range forages
which are the sole source of feed of cattle and sheep during the grazing period. (2) To
determine the distribution and practical means of overcoming phosphorus deficiency and
other possible co-existing deficiencies among range livestock. (3) To investigate the palatibility and availability of the phosphorus from defluorinated phosphate rock and defluorinated superphosphate or similar products as compared to bone meal when fed to cattle
and sheep on carefully controlled experimental stations and on phosphorus-deficient
range
Effective: July 1, 1954, to June 30, 1957. May be renewed
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Use of canal to convey water from Logan River to site of hydraulic laboratory
Cooperation: Logan and Northern Irrigation Company
Objectives: To supply water to the irrigation laboratory for the testing of canal
linings
Effective: June 23, 1945, to be renewed or terminated at the end of ten years
An investigation of the effect of various soil moisture stresses and fertility levels as well
as the interaction of these on each other and in combination with spacing of beets
on the percentage sugar, total tons of beets, and total tons of sugar per acre
Cooperation: Utah-Idaho Sugar Company, Amalgamated Sugar Company
Effective: February 14, 1947
The role of phosphorus in animal nutrition under range and farm conditions
Cooperation: International Minerals and Chemical Corporation
Objectives: To find (1) the phosphorus requirement for different types of animals,
(2) the best methods of providing a supply of phosphorus for different animals (3) the
response from feeding different types and levels on (a) gain in weight, (b) reproduction
Effective: September 30, 1947
To study meat quality and dressing percentage as influenced by feeding sugar to livestock
prior to slaughter
Cooperation: Sugar Research Foundation, Inc.
Effective : July 1, 1950, renewed yearly
Growing seed of Wisconsin Synthetic C and G alfalfa
Cooperation: Wisconsin Agricultural Experiment Station and Agricultural Research Service
Objectives: To grow Wisconsin Synthetic C alfalfa for seed increase during the
seasons, of 1950, 1951, and 1952
Effective: April 25, 1950 to 1955
Fluorosis of vegetation and animals in Utah Valley, Utah County, Utah
Cooperation: Columbia-Geneva Division, U. S. Steel Company
Objectives: ( 1 ) To determine the extent and distribution of fluorides in Utah
Valley and the effect of the same on vegetation and animals. (2) To determine concentration of fluorides in waters, soils, in and on vegetation, and in bones, teeth, and urine
of animals through samples collected at different locations in Utah Valley. (3) To suggest
methods of amelioration and alleviation of fluorosis in Utah Valley
Effective: April 1951, to continue until June ~O, 1955
To investigate the control of coccidiosis in cattle, sheep, and poultry
Cooperation: Sharp & Dohme
Objectives: (1) To obtain information on the life cycle of Eimeria bovis and
E. zurnii which will be of use in producing experimental infections and in developing
methods of control. (2) To determine the value of "sulfathalidine" and "sulfathalidinearsenic" and other agents in the control of coccidiosis caused by E. bovis and E. zurnii.
(3) To do exploratory work with experimental coccidiosis in sheep and with intestinal
coccidiosis in chickens in order to provide a basis for agents in control of these diseases
Effective: July 1, 1952 to June 30, 1955, and may be extended
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Utah cooperative farm electrification educational program
Cooperation: Utah College-Industry Farm Electrification Committee
Objectives: To supply facts concerning the use of electricity on the farm
Effective: July 1, 1952, to be renewed yearly
To investigate the utilization of urea as affected by feeding various levels of methionine
and sulfur
Cooperation: Dow Chemical Company
Objectives: To determine if the utilization of urea is increased by feeding various
levels of methionine and sulfur
Effective: September 1, 1952, to continue for one year and be extended by mutual
consent
Cytological analysis of tumorous head in Drosophila melanogaster
Cooperation: American Cancer Society, Inc.
Objectives: (1) To locate the factors responsible for the tumorous head trait
within the chromosomes, (2) to test wild stocks and determine the frequency of the genes
prod ucing the maternal effect in natural populations, (3) to investigate genetic modifiers
for the tumorus head expression, (4) to analyze the effects of environmental factors on the
trait, (5) to make crosses between tumorous head and other tumor-bearing stocks and observe
genetic relationships, (6) to interpret the results of these investigations in terms of growth
processes
Effective: July 1, 1952 to June 30, 1955. May be renewed
Effect of feeding dehydrated and sun-cured alfalfa to range ewes
Cooperation: American Dehydrators Association
Effective: November 1, 1952
Investigations with toxaphene for the control of insects attacking seed, cereal, and forage
crops
Cooperation: Hercules Powder Company
Effective: February 13, 1953
Development of a quality canal liner or water conveyance structure
Cooperation: The Tissue Association
Objective: To study the design and construction of coated fabrics suitable for
canal liners and related water conveyance structures
Effective: March 1, 1953, to February 28, 1954, and may be extended
Effectiveness of evaporation from ground and foliage in reducing soil moisture depletion
Cooperation: W. R. Ames Company
Effective: April 1, 1953, to September 1, 1953, and may be continued
To investigate the effect of PR-78 on the germination of seed and the yield of crops under
different moisture conditions and the effect of PR-78 on soil moisture and its availability to plants
Cooperation: Atlantic Refining Company
Effective: April 23, 1953, to April 23, 1954. May be extended
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Investigations of farm irrigation equipment
Cooperation: Reynolds Metals Company
Objectives: To investigate typical installations of farm irrigation equipment, including sprinkler and other systems, with respect to operation and maintenance characteristics, labor costs, and time studies relating to irrigation schedules and equipment capacities
Effective: May 1, 1953, to April 30, 1954. May be extended
To investigate the control of alfalfa weevil, ants, earwigs, thrips, other soil insects, and
the relationship to honey bees and other pollinators, of heptachlor and chlordane
Cooperation: Velsicol Corporation
Effective: May 25, 1953, to June 30, 1955, and may be extended
A study of the effects on metabolism of feeding various edible fats
Cooperation: American Dairy Association
Objectives: ( 1) To study the effects on blood serum and urine levels of various
metabolites of feeding rats on diets high in several edible fats, including butterfat. (2 )
To compare the metabolite levels in urine and/or blood serum and other biological fluids
of humans alternately fed butterfat and vegetable fats wherever possible in their diets
Effective: September 1, 1953, to September 1, 1954
Maintenance of a branch veterinary laboratory at Provo, Utah
Cooperation: Utah County Commissioners
Objectives: ( 1 ) To perform diagnostic services and necessary examinations of
poultry and livestock specimens presented to the laboratory. (2) To make examinations
in the field where highly contagious, dangerous poultry and livestock diseases are
suspected. (3) To investigate in the field apparent epidemics of poultry and livestock
disease to determine their nature and extent. (4) To consult with private veterinarians
concerning livestock and poultry disease problems. (5) To assist in research projects and
surveys that are initiated with respect to livestock and poultry diseases
Effective: November 1953, to continue for 10 years and may be renewed
Research into the utilization of plastics for irrigation and drainage purposes
Cooperation: Bakelite Company
Objectives: (1) To find the resistance of plastics to weather, biological activity, and
chemical damage, their susceptability to penetration by plant shoots and roots. (2) To
study the design and construction practices for buried and exposed membrane linings~
and the design and use of flexible pipe and tubing for sprinkler systems
Effective: December 1, 1953, to November 30, 1954
Use and adaptability of certain insecticides under Utah conditions
Cooperation: Shell Chemical Corporation
Effective: December 1, 1953, to December 31, 1954
Use of certain chemicals in suitable linings for irrigation canals
Cooperation: American Cyanamid Company
Effective: January 1, 1954, to December 31, 1954. May be renewed
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Genetic and cytological analysis of tumerous head in Drosophila melanogaster
Cooperation: Damon Runyon Memorial Fund
Objectives: (1) To locate the factors responsible for the tumorous head trait within
the chromosomes, (2) to test wild stocks and determine the frequency of the genes producing the maternal effect in natural populations, (3) to investigate genetic modifiers
for the tumorous head expression, (4) to analyze the effects of environmental factors on the
trait, (5) to make crosses between tumorous head and other tumor-bearing stocks and
observe genetic relationships, (6) to interpret the results of these investigations in terms
of growth processes
Effective: April 1, 1954, to March 31, 1955. May be renewed
Effectiveness of chemicals for the treatment of lime-induced iron and zinc deficiencies
of orchard fruits
Cooperation: Geigy Agricultural Chemicals
Objectives: (1) To determine the value of chelating compounds in the control
of lime-induced chlorosis and other minor element dificiencies. (2) To determine the best
procedures for using chela ted elements under field conditions. (3) To investigate the
mode of action of chelating materials in controlling symptoms of minor element deficiency
Effective: April 15, 1954, to April 15, 1955. May be continued by mutual agreement
The developing of immunity against staphylococcosis in turkeys in ·Utah
Cooperation: Bruce Westenskow
Objectives: To test serum for control of staphylococcosis in turkeys on a larger scale
Effective: May 1, 1954
For the purchase and operation of an experimental farm in Utah County
Cooperation: Utah County Fluorine Adjustment Committee
Objectives: To study the influence of soil, moisture, weather, or other environmental
factors on crop production
Effective: July 1954, to continue until 1969 or beyond

RESEARCH GRANTS

CD

URING THE bIennium
grants-in-aid to support research have
been made by several organizations. In
addition some organizations have con-

Table 5.

Private agencies contributing funds to the research program with amountS"
contributed

Name

American
American
American
American
American

tributed generously in services, equipment, and other facilities to aid certain projects. These are listed in tables.
5 and 6
.

Amount
dollarS"
500
5,000
6,500
2,000
500

Can Company
Cyanamid Company
Dairy Association
Dehydrators Association
Maize-Products Company
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American Potash Institute

500

W. R. Ames and Company

800

Atlantic Refining Company

3,000

Bakelite Company

5,000

Brooklawn Creamery

200

Damon Runyon Memorial Fund for Cancer Research

2,300

Dow Chemical Company

7,000
150

Farmers' Grain Cooperative
Geigy Agricultural Chemical Company

500

Hercules Powder Company

1,000

Intennountain Forest and Range Experiment Stat,i on

600

F. B. Morrison, Cornell University

600

National Institutes of Health

16,740

National Science Foundation

4,000
2,400

Ogden Grain Exchange
Charles Pfizer & Company, Inc.

1,200

Reynolds Metal Company

5,000

Seed Companies cooperative hybrid com testing program
Sharp and Dohme, Inc.

750
5,000
1,750

Shell Chemical Corporation
Wendell K. Smith, Preston, Idaho

50

Sugar Research Foundation

9,000

Swift and Company

10,000
500

Tissue Association, Incorporated
United States Smelting, Refining, and Mill.ing Company
United States Steel Company, Columbia-Geneva Division
Utah Canners Associaton

2,400
98,000

Utah College Industry Farm Electrification Committee

500
7,800

Utah County Commissioners

5,000

Utah Feed Manufacturers and Dealers Association

250

Utah Idaho Sugar Company

2,000

Utah Milk Foundation

200
1,400

Velsicol Company
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Table 6.

Private agencies contributing materials and services to the research program

Gulf States Asphalt Company
Hercules Powder Company
Ideal Cement Company
International Minerals and
Chemical Company
Monsanto Chemical Company

Abbott Laboratories
Amalgamated Sugar Company
American Chemical Paint Company
American Cyanamid Company
American Polymer Company
Anaconda Copper Company
Fertilizer Division
Associated Seed Growers, Inc.
Atlantic Oil Refining Company
Barlocker Hatchery and Breeding
Farm, St. George
Bonneville Ltd.

Moroni Hatchery
Northrup-King and Company
Charles Peter, Salt Lake City
Charles Pfizer & Company, Inc.
Richfield Oil Company

California Spray Chemical Company
Carbide-Carbon Chemical Company
Chemagro Corporation
Columbia-Southern Chemical
'Corporation
D. G. Denning

Sharples Chemicals, Inc.
Shell Chemical Corporation
Stauffer Chemical Company
U. S. Steel Company, Columbia-Geneva
Division
Utah Idaho Sugar Company
Utah Poultry and Farmers' Cooperative

Dow Chemical Company
E. I. duPont de Nemoun & Company
Ethyl Corporation
Geigy Company
B. F. Goodrich Chemical Company

Vegetable Growers Cooperative,
American Fork, Utah
Velsicol Corporation
Whirlaway Company, Harrisburg, Pa.
Wyeth Laboratories

SERVICE ACTIVITIES OF THE EXPERIMENT STATION

IN

ADDITION to the strictly
research activities, station staff members are asked to perfonn many public
services.

Logan laboratory
Consignments
Individual examinations
Brucellosis tests

Provo laboratory
Consignments
Individual examinations
Brucellosis tests
PullGrum tests
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The two veterinary laboratories perform diagnostic services for the growers
of livestock and poultry. During 1952
and 1953 the following services were
rendered:
1952

1953

1,253
25,589
1,830

1,326
23,04:7
1,956

1952

1953

1,062
6,478
35,048
39,955

650
57,087
50,141
57,497

Table 7.

Applications for seed certification, acreage applied for, and amount of certified
seed produced

Applica tions
Crop variety

1952

ALFALFA
Atlantic
Buffalo
Grimm
Ladak
Narragansett
Orestan
Pioneer
Ranger
. Vernal

1953

Acres applied
for certification
1953
1952

Estimated production
of certified seed
1952
1953

acres

pounds

number

6
59
7

315
2669.9
840
15
8
15
91
11570.7
13.4

7
48
9
1
1
1
2
243
2

1
211
7

CLOVER
Kenland

5

4

ONIONS
White Sweet Spanish
YeHow Sweet Spanish

3

1
3

BARLEY
Bonneville
Trebi
Velvon

7
2
12

9
5
5

47
20
187.8

OATS
Overland

2

7

WINTER WHEAT
Brevor
Cache
Wasatch

4
2
4

SPRING WHEAT
early Baart
Lemhi
POTATOES
Bliss Triumph
Kennebec
Russet Burbank
White Rose

2

8180
260000
92100
1146

25400
456300
206581
2171

16
1833
14800
660000
800

9789
943928
1976

23457

9553

1.5
4

782

600
1131

125.5
130
188

2970
1140
6630

7393
4600
3274

24

154

1900

6500

4
2
3

39
96
668

41
72
298

1200
1500
7410

1300
4800

10

2
11

188

33
204.25

5170

527
8585

1
1
26
32

1
28
32

1
.009
248.03
706.41

0.153
263.73 73600
833.73 296000

86
109500
263240

CORN
Ohio C38
TOTALS

198
3007
555

113

4.33

47
11084.4
86.9
72

4
426

410

42

17884.579 17415.163
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This diagnostic service is performed
to assist practicing veterinarians, state
and federal animal disease regulatory
officials, farmers, and county agents in
determining causes of disease outbreaks and to develop means of control.
For instance, during the summer of
1952, a disease of sheep, blue tongue,
new to the United States, was diagnosed
in several counties of the state for the
first time.
During the biennium 5,931 samples
of soil, water, and plant materials were
analyzed and 29,100 determinations
made by the soils laboratory maintained in cooperation with the Soil
Conservation Service. These tests were
made for governmental agencies and
farmers throughout the state.
In keeping with the state seed and
weed laws the Utah Agricultural Experiment Station has designated the
Utah Crop Improvement Association
as the seed certifying agency in the

state. State funds are appropriated to
the Utah Agricultural Experiment Station to help administer the seed certification program. The number of applications for seed certifications, the
acreages applied for, and the amounts
of certified seed produced under the
program are given in table 7.
Project leaders cooperate with the
Extension Service by talking with farm
groups in various parts of the state, conducting short courses on the campus,
giving demonstrations, holding field
days on the experimental plots, writing
extension circulars, answering letters
for information, preparing informative
articles for newspapers, farm magazines, and for station publications.
Many farmers are given direct assistance on their farms with their management problems. Much time of staff
members is spent in meetings with
other farm agencies in discussion and
formulation of agricultural plans.

PUBLICATIONS

~HE

RESULTS of experimental work are also published by the
station. During the biennium, 14 bulletins containing a total of 414 pages,
4 circulars containing a total of 47
pages, 3 special reports totaling 92
pages, 53 articles in scientific and technical journals totaling 379 pages, 4
electrification leaflets containing 16
pages, 2 lists of available publications
containing 28 pages, making a total of
974 pages, have been published.
In addition 8 issues of Farm and
Home Science, the station quarterly,
containing 188 pages, have been issued.
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Bimonthly a partial list of publications received by the station is issued
in mimeograph form for distribution
to staff members to keep them informed of current work in their fields.
Twenty-two mimeograph publications
on subjects of immediate importance
were issued for state distribution.
The mailing list of Farm and Home
Science has grown to nearly 5,900.
Other publications are sent out only
on request other than to libraries, experiment stations, county agricultural
agents, and agricultural teachers of the
state.

BULLETINS

B355

An economic study of the production of canning tomatoes in Utah, 1948 and
1949, by Earnest M. Morrison and George T. Blanch. Department of Agricultural
Economics. 29 p.

B356

Consumer demand for fruit, Salt Lake City, Utah, 1948-49, by Ellis W. Lamborn
and Roice H. Anderson. Department of Agricultural Economics. 20 p.

B357

Biennial report 1950-1952, Utah Agricultural Experiment Station. 64 p.

B358

The rainbow trout in relation to the other fish in Fish Lake, by William F. Sigler.
Department of Wildlife Management. 26 p.

B359

Broiler production in Utah: an economic analysis, by Earnest M. Morrison and
Thomas 1. Gunn. Department of Agricultural Economics. 32 p.

B360

Effect of fertilizer and moisture on the growth and yield of sweet corn, by H. B.
Peterson and J. C. Ballard. Departments of Agronomy and Vegetable Crops. 16 p.

B361

How much barley for turkeys? by C. I. Draper. Department of Poultry Husbandry.
8 p.

B362

Sugar beet yield and quality as affected by plant population, soil moisture condition,
and fertilization, by Jay L. Haddock. Department of Agronomy in cooperation
with the U. S. Department of Agriculture. 72 p.
.

B363

Butyl fabrics as canal lining materials, by C. W. Lauritzen and W. H. Peterson.
Department of Irrigation and Drainage. 16 p.

B364

The halogeton problem in Utah, by C. Wayne Cook and L. A. Stoddart. Department of Range Management in cooperation with the Bureau of Land Management. 44 p.

B365

Costs, quality, and prices of fluid milk in rural and urban areas of Utah and
Montana, by Wells M. Allred and Edward H. Ward. Department of Agricultural
Economics in cooperation with the experiment stations of the Western States.
A Western Regional research publication. 40 p.

B366

The relation between gradings of live and dressed chickens in Utah, by Roice H.
Anderson and Glen E. Downs. Department of Agricultural Economics in cooperation with the experiment stations of the Western States and the U. S. Department of Agriculture. A Western Regional research publication. 16 p.

B367

Hybrid corn tests in Utah, by R. W. Woodward and R. F. Nielson. Department of
Agronomy in cooperation with the U. S. Department of Agriculture . . 18 p.

B368

Drainage of the Cache Valley lowlands, by Willard Gardner and Orson W. Israelsen.
Departments of Physics and Irrigation and Drainage. 13 p.
CIRCULARS

C131

New publications 1951-52. 4 p.

C132

Selecting and using fertilizers, by H. B. Peterson, R. F. Nielson, and J. P. Thorne.
Department of Agronomy in cooperation with the U. S. Soil Conservation
Service. 24 p. .

C133

New publications 1952-53. 4 p.

C134

Seasonal variation in production and price as it affects profits from egg production,
by Earnest M. Morrison and Roice H. Anderson. Department of Agricultural
Economics. 15 p.
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SPECIAL REpORTS

SR7

An economic analysis of the agricultural potentials of the Weber Basin reclamation
project, Utah, by W. U. Fuhriman, G. T. Blanch, and C. E. Stewart. Department
of Agricultural Economics in cooperation with the U. S. Bureau of Agricultural
Economics. 39 p.

SR8

Consumptive water use and requirements in the Colorado River area of Utah, by
Willis C. Barrett and Cleve H. Milligan. Department of Irrigation and Drainage
in cooperation with the U. S. Soil Conservation Service and the Utah State
Engineer. 28 p.

SR9 · Drainage in the Lewiston area, Utah, by Orson W. Israelsen. Department of Irrigation and prainage. 25 p.
FARM ELECTRIFICATION LEAFLETS

FEL 1

Maintenance of farm electrical equipment, by Albert B. Smith. Department of
Agricultural Engineering. 4 p.

FEL2

Milk cooling in Utah, by Albert B. Smith. 4 p.

FEL3

Adequate wiring on the farm, by Albert B. Smith. 4p

FEL4

The 'farm shop, by Albert B. Smith. 4 p.
REPRINTS

R638

The transfer of DDT from the feed to eggs and body tissues of White Leghorn
hens, by C. I. Draper, J. R. Harris, D. A. Greenwood, C. Biddulph, L. E. Harris,
F. L. Mangelson, W. Binns, and M. L. Miner. Departments of Poultry Husbandry,
Animal Husbandry, Chemistry, Zoology, Entomology, and Physiology, and Veterinary Science. Poul Sci. 31: 388-393. 1952

R639

The brown wheat mite in Utah, by G. F. Knowlton and T. Tibbetts. Department
of Zoology, Entomology, and Physiology. Jour. Econ. Entom. 45: 130. 1952

R640

Leaf crinkle, most widely distributed of diseases of sweet cherry in Utah, by B. L.
Richards. Department of Botany and PI aRt Pathology. Farm & Home Sci. 13: 53,
62-64. 1952

R641

Determining the digestibility and metabolizable energy of winter range plants
by sheep, by C. W. Cook, L. A. Stoddart, and L. E. Harris. Departments of
Range Management and Animal Husbandry. Jour. Anim. Sci. 1: 578-590. 1952

R642

Use of mean soil moisture tension to evaluate the effect of soil moisture on crop .
,yields, by S. A. Taylor. Department of Agronomy. Soil Sci. 74:217-226. 1952

R643

Nutritive value of cheatgrass on spring ranges of . Utah, by C. W. Cook and L. E.
Harris. Departments of Range Management and Animal Hllsbandry. Jour. Range
Mgt. 5:331-337. 1952

R644

Effect of time of seeding on the winter survival and subsequent seed stalk development of onions, by A. E. Clarke, L. H. Pollard, and L. R. Hawthorn. Department
of Vegetable Crops in cooperation with the U. S. Department of Agriculture.
Amer. Soc. Hort. Sci. Proc. 59: 439-444. 1952

R645

Relative efficacy of various methods of obtaining preputial samples for diagnosis
of trichomoniasis in bulls, by P. R. Fitzgerald, D. M. Hammond, M. L. Miner,
and W. Binns. Departments of Zoology, Entomology, and Physiology and Veterinary Science. Amer. Jour. Vet. Res. 13:~2-457 . 1952.
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R646

Effect of grazing intensity upon the nutritive value of rang~ forage, by C. W. Cook,
L. A. Stoddart, and L. E. Harris. Departments of Range Management and Animal
Husbandry. Jour. Range Mgt. 6:51-54. 1953

R647

The efficacy of bovoflavin salve in the experimental treatment of trichomoniasis
in bulls, by D. M. Hammond, P. R. Fitzgerald, W. Binns, and M. L. Miner.
Departments of Zoology, Entomology, and Physiology and Veterinary Science.
Cornell Veter. 43: 121-127. 1953

R648

Yearly population fluctuation of Bombus morrisoni at Fredonia, Arizona, by G.
E. Bohart and G. F. Knowlton. Department of Zoology, Entomology, and Physiology in cooperation with the U. S. Department of Agriculture. Jour. Econ. Entom.
45: 890. 1953

R649

The effect of feeding sucrose to beef cattle and swine on the dressing percentage
and quality of meat, by E. B. Wilcox, M. R. Merkley, L. S. Galloway, D. A.
Greenwood, W. Binns, J. A. Bennett, and L. E. Harris. Departments of Foods
and Nutrition, Chemistry, Veterinary Science, and Animal Husbandry. Jour. Anim.
Sci. 12:24-32. 1953

R650

Cancer: problems relating to its causes and control being approached from many
angles, by E. J. Gardner. Department of Zoology, Entomology, and Physiology.
Farm and Home Sci. 14: 10-11, 20-21. 1953

R651

Chlorosis resistant shrubs, by D. W. Thorne and F. B. Wann. Departments of
Agronomy and Botany and Plant Pathology. Farm and Home Sci. 14: 16-17. 1953

R652

Adaptation of the IBM card system to analysis of sugar-beet varietal data, by
G. K. Ryser and B. H. Crandall. Statistical Laboratory. Amer. Soc. Sugar Beet
Techn. Proc. 421-425. 1952

R653

D ental caries experience of a group of school children at Ogden Utah, with and
without rheumatic fever, by E. B. Wilcox, D. A. Greenwood, and L. S. Galloway.
Departments of Food and Nutrition and Chemistry. Jour. Dental Res. 31 :844853. 1952

R654

Interrelations of soil moisture, nitrogen, and spacing in carrot seed production,
by L. R. Hawthorn. Department of Vegetable Crops. Amer. Soc. Hort. Sci. Proc.
60:321-326. 1952

R655

Notes on mating, prey provisioning, and nesting of Sphex procerus (Dahlbom)
(Hymenoptera, Sphecidae), by G. E. Bohart and G. F. Knowlton. Department
of Zoology, Entomology, and Physiology in cooperation with the U. S. Department
of Agriculture. Entom. Soc. Wash. Proc. 55: 100-101. 1953

R656

Diseases of the Italian prune in Utah, by B. L. Richards, B. N. Wadley, and J.
C. Barlow. Department of Botany and Plant Pathology in cooperation with the Extension Service and the U. S. Department of Agriculture. Farm and Home Sci.
14: 34-36, 47. 1953

R657

Cattle gains and vegetal changes as influenced by grazing treatments on crested
wheatgrass, by N. C. Frischknecht, L. E. Harris, and H. K. Woodward. Department of Animal Husbandry in cooperation with the U. S. Department of Agriculture. Jour. Range Mgt. 6: 151-158. 1953

R658

Measuring seepage from irrigation canals, by W. W. Rasmussen and C . W. Lauritzen. Department of Irrigation and Drainage in cooperation with the U. S. Department of Agriculture. Agr. Engin. 34: 326-329: 1953

R659

Toxaphene transmission studies of milk of dairy cows fed toxaphene-treated hay,
by G. Q. Bateman, C. Biddulph, J. R. Harris, D. A. Greenwood, and L. E.
Harris. Deparments of Dairy Industry, Zoology, Entomology, Physiology, Animal
Husbandry, and Chemistry. Agr. & Food Chern. 1: 322-324. 1953
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R660

Intercommunity consolidation for better cemetery maintenance in rural Utah, by
J. A. Geddes. Department of Sociology. Farm & Home Sci. 14:40-41, 44-45.
1953.

R661

Effect of fertilizers on the yield and composition of Ranger alfalfa hay, by C. W.
Jones, D. W. Pittman, R. Weiman, M. Habib, O. Asplund, M. C. Cannon, and
D. A. Greenwood. Departments of Chemistry and Agronomy. Agr. & Food Chern.
1: 167-169. 1953

R662

Notes on food habits of the western harvester ant (Hymenoptera, Formicidae)
by G. E. Bohart and G. F. Knowlton. Department of Zoology, Entomology, and
Physiology in cooperation with the U. S. Department of Agriculture. Entom.
Soc. Wash. Proc. 55: 151-153. 1953

R663

Preliminary studies on breeding alfalfa for seed production in Utah, by M. W.
Pedersen. Department of Agronomy in cooperation with the U. S. Department
of ~griculture. Agron. Jour. 45: 179-182. 1953

R664

Lining irrigation canals to save water and land, by C. W. Lauritzen. Department
of Irrigation and Drainage in cooperation with the U. S. Department of Agriculture. Agr. Engin. 34:407-408. 1953

R665

Soil moisture tension as a measure of water removal rate from soil and its relation
to weather factors, by G. Ashcroft and S. A. Taylor. Department of Agronomy.
Soil Sci. Proc. 17: 171-174.1953

R666

Feeding rats tissues from lambs and butterfat from cows that consumed DDT -dusted
alfalfa hay, by D. A. Greenwood, L. E. Harris, C. Biddulph, G. Q. Bateman,
W. Binns, M. L. Miner, J. R. Harris, F. Mangelson, and L. L. Madsen. Departments of Chemistry, Animal Husbandry, Zoology, Entomology, and Physiology,
Dairy Industry, Veterinary Science. Soc. Exp. BioI. & Med. Proc. 83: 458-460.
1953.

R667

Additions to the list of Collembola of Utah, by D. L. Wray and G. F. Knowlton.
Department of Zoology, Entomology, and Physiology. Gt. Basin Nat. 13: 43-46.
1953

R668

Irrigated pastures in arid regions', by G. Q. Bateman and W. Keller. Departments
of Dairy Industry and Agronomy in cooperation with the U. S. Department of
Agriculture. Sixth Inter. Grassland Congo Proc. 404-410. 1953

R669

Emasculation and pollination technics, by W. Keller. Department of Agronomy
in cooperation with the U. S. Department of Agriculture. Sixth Inter. Grassland
Congo Proc. 1613-1619. 1953

R670

Problems in estimating grazing capacity of ranges, by L. A. Stoddart. Department
of Range Manag€ment. Sixth Inter. Grassland Congo Proc. 1367-1373. 1953

R671

Soil management for grasslands on irrigated salted soils, by D. W. Thorne and
W. H. Bennett. Department of Agronomy. Sixth Inter. Grassland Congo Proc.
805-812. 1953

R672

Environmental factors affecting nectar secretion and seed production in alfalfa,
by M. W. Pedersen. Department of Agronomy in cooperation with the U. S.
Department of Agriculture. Agron. Jour. 45: 359-361. 1953

R673

Water entry and downward movement in undisturbed soil cores, by S. A. Taylor
and N. C. Heuser. Department of Agronomy. Soil Sci. Proc. 17: 195-201. 1953

lt674

Water storage eff.iciency, by V. E. Hansen. Department of Irrigation and Drainage.
Agr. Engin. 34: 835-836. 1953
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R675

Influence on animal carcass of feeding sucrose, by D. A. Greenwood, E. B.
Wilcox, H. Steffen. L. E. Harris. and L. Shupe. Departments of Chemistry, Foods
and Nutrition, Animal Husbandry, and Veterinary Science. Agr. & Food Chern.
1: 1112-1115.1953

R676

A review of phosphate fertilizer investigations in 15 western states through 1949,
by H. B. Peterson, L. B. Nelson, and J. L. Maschal. Department of Agronomy in
cooperation with the experiment stations of the Western States and the U. S.
Department of Agriculture. U. S. Dept. Agr. Cir. 927. 68 p. 1953

R677

Factors responsible for the attractiveness of various clones of alfalfa to pollencollecting bumble bees, by M. W. Pedersen and G. E. Bohart. Departments of
Agronomy and Zoology, Entomology, and Physiology in cooperation with the
U. S. Department of Agriculture. Agron. Jour. 45: 548-551. 1953

R678

Effect of feeding DDT-treated alfalfa hay to swine and of feeding the swine
tissues to rats, by L. E. Harris, J. R. Harris, F. L. Mangelson. D. A. Greenwood,
C. Biddulph, W. Binns, and M. L. Miner. Departments of Animal Husbandry,
Chemistry, Zoology, Entomology, and Physiology, and Veterinary Science. Jour.
Nutr. 51 :491-505. 1953

R679

The irrigation of orchards: requirements, methods, and efficiencies, by O. W.
Israe1sen. Department of Irrigation and Drainage. 13th Inter. Hort. Congo Rep.
13: 854-867. 1952

R680

The influence of spacing, moisture supply, and other factors on seed production
of carrot, onion, and lettuce, by L. R. Hawthorn. Department of Vegetable Crops
in cooperation with the U. S. DepartmeRt of Agriculture. 13th Inter. Hort. Congo
Rep. 13: 1043-1050. 1952

R681

Flexible pipe for irrigation water under low pressure, by V. E. Hansen. Department
of Irrigation and Drainage. Agr. Engin. 35: 32-33, 39. 1954

R682

The survival and transmission of Trichomonas foetus in diluted bovine semen,
by P. R. Fitzgerald, D. M. Hammond, and M. L . Miner. Departments of Zoology, Entomology, and Physiology and Veterinary Science. Amer. Jour. Vet. Res.
15: 36-40. 1954

R683

Unconfined ground-~ater flow to multiple wells, by V. E. Hansen. Department
of Irrigation and Drainage. Amer. Soc. Civil Engin. Trans. 118: 1098-1130.
1953

R684

Honey bees attacked at their hive entrance by the wasp Philanthus flavifrons
Cresson, by G. E. Bohart. Department of Zoology, Entomology, and Physiology
in cooperation with the U. S. Department of Agriculture. Entom. Soc. Wash.
Proc. 56: 26-27. 1954

RG85

Seed production in alfalfa as related to nectar production and honey-bee visitation,
by M. W. Pedersen. Department of Agronomy in cooperation with the U. S.
Department of Agriculture. Bot. Gaz. 115: 129-138. 1953

R686

Bicarbonate ion and oxygen level as related to chlorosis, by W. L. Lindsay and
D. W. Thorne. D epartment of Agronomy. Soil Sci. 77:271-279. 1954

R687

The effect of environmental factors on nectar secretion as related to seed production, by R. W. Shuel and M. W. Pedersen. Department of Agronomy in coopera tion with the U. S. D epartment of Agriculture. Sixth Inter. Grassland
Congo Proc. 867-871. 1952

R688

Children with and without rheumatic fever. 1. Nutrient intake, physique, and
growth, by E. B. Wilcox and L. S. Galloway. Department of Foods and Nutrition. Amer. Dietetic Assoc. Jour. 30: 345-350. 1954
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R689

Changes in composItIon of irrigated soils as related to the quality of irrigation
waters, by D. W. Thorne and J. P. Thorne. Department of Agronomy in cooperation with the U. S. Department of Agriculture. Soil Sci. Soc. Amer. Proc.
18: 92-97. 1954

R690

Children with and without rheumatic fever. II. Food habits, by E. B. Wilcox and
L. S. Galloway. Department of Foods and Nutrition. Amer. Dietetic Assoc.
Jour. 30: 453-457. 1954
FARM AND HOME SCIENCE

Vol.. 13, no. 3
September 1952
More than half of Utah chickens marketed through cooperatives, by R. H. Anderson and
G. E. Downs
Vegetable research laboratory
Winter killing: the cause of serious losses in fall sown wheat, by D. C. Tingey
Two department heads give up administrative duties
Leaf crinkle most widely distributed of diseases of sweet cherry in Utah, by B. L. Richards
Research on effects of fluorine compounds on plants and animals being conducted by
Station, by D. A. Greewood
Canning peas; an excellent crop to intensify Utah's irrigation crop production, by L. H.
Davis
Antibiotics beneficial in rations of growing and fattening pigs, by H. Steffen
Cooperation between beekeepers and alfalfa seed growers can be profitable to both, by
M. D. Levin
Soil fertility and human nutrition, by L. A. Maynard

Vol. 13, no. 4
December 1952
Lower agricultural prices predicted for 1953, by W. P. Thomas
Loran Blood and VR Moscow, two new verticillium wilt resistant tomatoes for Utah, by
O. S. Cannon and V. Waddoups
Sheep breeding and management study shows superiority of Celumbia lambs for southern
Utah conditions, by M. A. Madsen, J. A. Bennett, D. H. Matthews, and D. J.
Matthews
Research - an answer to the farmers' problems
Green lima beans for variety and nutrition, by E. B. Wilcox and L. S. Galloway
Irrigation more effective with closer spaced furrows, by S. A. Taylor
Consumptive use of water studies provide basis for division of the waters of the Colorado
River, by D. K. Fuhriman and W. D. Criddle
Utah's range sheep industry on decline, by H. R. Hochmuth
Urbanization brings social and economic changes to Davis County, by T. R. Black
Mechanical power revolutionizes sugar beet production in Utah, by E. M. Morrison and
L. H. Davis .
Heptachlor effective in ant control, by G. F. Knowlton

Vol. 14, no. 1
March 1953
Broiler production a promlSlng new industry, by E. M. Morrison and T. I. Gunn
Are irrigation waters injuring Utah soils? by D. W. Thorne and J. P. Thorne
Recommendations of the Kelly Report
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Growing newer varieties will result in increased yields of spring grains in Utah, by R. W.
Woodward
Why age carp? by W. J. McConnell
Working mothers - pressures of modern life are increasing their numbers, by C. Fredrickson
Cancer - problems relating to its causes and control being approached from many angles,
by E. J. Gardner
Biscuitroot seriously reduces yield of winter wheat, by D. C. Tingey
Effect of holding on hatchability of turkey eggs, by A. B. Stephenson
Selecting chlorosis resistant shrubs, by D. W. Thorne and F. B. Wann
Miracle wheats a delusion, by R. W. Woodward

Vol. 14, no. 2
June 1953
DDT dust effective for earworm control in market and canning corn, by W. E. Peay and
H. E. Dorst
Vernal alfalfa - a new variety on the way, by J. W. Carlson
Sales of grade A milk from Utah farms continue to increase, by W. M. Allred and T. I.
Gunn
Light frequent irrigations increase yields of shallow-rooted crops, by V. E. Hansen
Chemical thinning may increase production in Utah orchards, by R. M. Bullock
Diseases of the Italian prune in Utah, by B. L. Richards, B. N. Wadley, and J. C. Barlow
Halogeton may be spread by animals, by L. A. Stoddart, C. W. Cook, and B. P. Gomm
Halogeton on trial, by L. J. Jansen and E. H. Cronin
Intercommunity consolidation for better cemetery maintenance in rural Utah, by J. A.
Geddes
Grass seeding to increase feed resou.rces in southern Utah, by M. E. Robinson and D. H.
Matthews

Vol. 14, no. 3
September 1953
Utah's farm prosperity depends on expanded markets, by V. L. Israelsen
Orson W. Israelsen - the 1953 John Deere medalist
Transmission of staphylococcosis in turkeys still unsolved, by R. A. Bagley and W. Binns
Cook and Harris receive Hoblitzelle award in agriculture
Increased numbers of fall and winter freshening cows offer more stable yearly milk production, by W. Allred and T. 1. Gunn
Chemicals will control two serious weed pests in Utah - quackgrass and canary grass, by
F. L. Timmons and W. O. Lee
Utah sheep producers will save money by using scourable branding paint, by D. J. Matthews and M. A. Madsen
A test of durability of canal lining materials is their ability to resist root penetration, by C.
W. Lauritzen
Technical assistance - an effective instrument for peace, by R. H. Walker
Let's do it with electricity, by A. B. Smith

Vol. 14, no. 4
December 1953
What's ahead for agriculture? by G. T. Blanch
Our new president, Henry Aldous Dixon
Diets of Utah school children deficient in vitamin C, calcium, and iron, by E. B. Wilcox
Two new assistant directors appointed
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Wide variation between counties in production of grade A milk, by W. M. Allred and
T. I. Gunn
Drainage can reclaim much potentially valuable land in Utah, by O. W. Israelsen and A.
A. Bishop
Urbanization and its effect on community morale, by W. A. DeHart
Pelleting swine rations saves feed, by H. Steffen
Point 4 develops program for greater utilization of vegetables in Iran, by J. C. Ballard
Research basic to solution of the farmers' problems

Vol. 15, no. 1
March 1954
When should you irrigate sugar beets? by V. E. Hansen and J. R. Barker
Philip Vincent Cardon - former Utah station director becomes director-general of the
Food and Agriculture Organization
CIPC gives promise of controlling dodder in alfalfa, by W. O. Lee and F. L. Timmons
Frank Burkett Wann, head of the Department of Botany and Plant Pathology and member
of Station staff since 1926, died January 11
Herbicides give economic control of mule ear on range lands, by D. C. Tingey and C. W.
Cook
Choose the right corn hybrid, by R. W. Woodward and R. F. Nielson
Raising turkey fryers offers additional profits to turkey producers, by L. H. Davis
Panquitch farm - studies to improve farm practices in areas of high altitude, by R. F.
Nielson
Pastures most valuable feed crop for irrigated land, by G. Q. Bateman, M. L. Dew, and
G. E. Stoddard
Can farmers make money growing contract crops? by E. M. Morrison and L. H. Davis
Do Utah soils need potash fertilizer? by J. P. Thorne and R. F. Nielson
1953 spray tests for the control of insect and mite pests in apple orchards, by C. J. Sorenson and R. M. Bullock

Vol. 15, no. 2
June 1954
How high are farm prices, by G. T. Blanch and W. P. Thomas
Willard Gardner closes a distinguished career
Professor Charles J. Sorenson retires from Station staff
Long-time research on dry farming methods establishes pattern for successful practices,
by W. H. Bennett
Sprinkler irrigation - labor costs and effectiveness studied, by D. K. Fuhriman
With present prices, pelleted high barley rations decrease turkey feed costs, by J. O . Anderson
Can butter compete with oleo? by W. M. Allred
Phosphorus supplements made more palatable with salt, by M. L. Dew, G. E. Stoddard,
G. Q. Bateman
Many teenagers begin day with poor breakfast, by L. Galloway, and E. B. Wilcox
How harmful are the newer insecticides to domestic animals and human beings? by C.
Biddulph, D. A. Greenwood, L. E. Harris, C. I. Draper, G. Q. Bateman, G.
E. Stoddard, W. Binns, M. L. Miner, C. J. Sorenson, and F. V. Lieberman
A simple method to determine maturity and quality in lima beans, by D. K. Salunkhe and
L. H . Pollard
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PERSONNEL CHANGES

I

N AUGUST, 1953, Dr. H.
Aldous Dixon replaced Dr. Louis L.
Madsen as president of the Utah State
Agricultural College. Dee A. Broadbent, who had served as acting director
from March 15, 1952, to June 30,
1953, became business manager of the
institution, replacing Russell E. Berntson. At the same time Dean Eyre became purchasing agent, replacing Eric
A. Johnson.
Dr. R. H. Walker, director of the
station, returned from leave July 1,
1953. He spent 15 months in Washing~
ton as chief of the Technical Collaboration Administration and assistant chief
of the Office of Foreign Agricultural
Relations of the U. S. Department of
Agriculture. When Assistant Director
Broadbent became business manager of
the college, David A. Burgoyne and
Bliss H. Crandall were appointed assistant directors of the station. Mr.
Burgoyne handles the station budget
and Mr. Crandall the project work.
With the resignation of Dr. Richard
M. Bullock as head of the Department
of Horticulture in August 1953, the
Departments of Horticulture and Vegetable Crops were combined with Dr.
L. H. Pollard as head. New appointments to the department have been
Robert A. Norton, D. K. Salunkhe, O.
Riethmann, and R. P. Draper.
After the death of Dr. F. B. Wann,
head of the Department of Botany, in

January 1954, Dr. W. Sidney Boyle was
appointed acting head of the department. August 1, 1954, Dr. Ralph W.
Ames was appointed head of the department. Dr. Herman H. Wiebe was
appointed to take Dr. Wann's position
in plant physiology. The research program of the department has been
strengthened by the addition of two
research associates who will spend full
time in research.
SPECIAL HONORS

During the biennium three staff
members won national honors. Dr.
Orson W . Israelsen, professor of irrigation and cdrainage, was given the nation's highest award in the field of
agricultural engineering - the John
Deere Gold Medal. Dr. C. Wayne Cook,
associate professor of range manage~
ment, and Dr. Lorin E. Harris, professor of animal husbandry and chairman
of the Institute of Nutrition, won the
Hoblitzelle award in agriculture for
the greatest contribution to American
agriculture during the past two years
(1950-52). They won the award for
their research in range nutrition, including factors affecting the chemical
composition of range species, botanical
and nutritive composition of the sheep's
diet, supplementary feeding trials on a
detailed experimental basis and also
on a practical basis.

LEAVES OF ABSENCE

Name

Date

J. Clark Ballard
William H. Bennett
Clyde Biddulph
Wayne Binns

October 1951-53
August-December 1954
April 1953July 1952-June 1953

52

September 1951~September 1952
Jal'lUary-December 1954
JUl'l.e-December 1954
June-August 1954
June-September 1954
February 1952-December 1953
October 1951-53
July 1953-June 1954
April 1953-September 1954
October 1953-September 1954
June-December 1954
September-January 1955
April 1952-June 1953

Theodore W. Daniel
Vaughn H. Hansen
Vern K. Hugie
Orson W. Israelsen
David S. Jennings
Odeal C. Kirk
Cleve H. Milligan
Merthyr L. Miner
W. Whitney Smith
D. Wynae Thorne
J ames P. Thorne
Lewis M. Turner
R. H. Walker

EMERITUS

O. W. Israelsen, Prefessor Irrigation & Drainage
ApPOINTMENTS

date
Agricultural Economics
Ellis W. Lamborn, associate professor

September 1954

'Agricultural Engineering
Spencer H. Daines
Albert B. Smith, research associate

August 1952
August 1954

Agronomy
E. Don Hansen, federal collaborator
Denton C. Linton, federal collaborator
Gordon A. Van Epps, assistant professor

July 1952
September 1954
July 1952

Animal Husbandry
William E. Carroll, professor
William V. Hartwell, assistant professor

October 1952
September 1954

Bacteriology
Garth A. James, research associate

September 1952

Botany
Ralph W. Ames, professor and head department
John L. Chidester, research associate
Eugene H. Cronin, federal collaborator
Thomas J. Denman, research associate
Leonard L. Jansen, federal collaborator
Herman H. Wiebe, assistant professor
Robert M. Zundel, federal collaborator

July 1952
July 1954
July 1952
July 1954
December 1952
September 1954
July 1953

Dairy Industry
George E. Stoddard, associate professor

December 1952

Forestry
J. Whitney Floyd, professor

July 1952

Home Economics
Joan Barber, assistant professor
Edna Page, associate professor

August 1954
July 1953

53

date
Horticulture
Richard M. Bullock, professor and head department
Rulon P. Draper, research associate.
Robert A. Norton, assistant professor
Otto Riethmann, research associate
Dattajeerao K. Salunkhe, assistant professor
Melvin N. Westwood, research assistant

September 1952
July 1954
February 1954
October 1953
July 1954
July 1952

Irrigation and Drainage
Alvin A. Bishop, professor
Wayne C. Criddle, professor
Dean K. Fuhriman, associate professor
Frank W. Haws, federal collaborator

July 1953
September 1954
July 1952
April 1953

Poultry Husbandry
J. David Carson, assistant professor
Leslie Darrington, research assistant
Hubert B. Fluckiger, research assistant

October 1953
July 1954
April 1954

Sociology
William A. DeHart, assistant professor

January 1954

Range Management
Alvin C. Hull, federal collaborator

July 1954

V eterinary Science
Royal A. Bagley, assistant professor
Wendell Brooksby, assistant professor
J. LeGrande Shupe, assistant professor
J. Alan Thomas, assistant professor
Joseph L. Thorne, assistant professor

July 195~
July 1954
July 1952
October 1952
July 1954

Zoology, Entomology, and Physiology
Thomas L. Bahler, associate professor
Donald W. Davis, associate professor
Eldon J. Gardner, professor

April 1953
March 1954
September 1952

Miscellaneous
Normon S. Cannon, associate professor of accounting
and business administration
Dean Eyre, purchasing agent
Rex L. Hurst, assistant professor of applied
statistics

July 1953
September 1953
September 1952

RESIGNATIONS

date
Agricultural Economics
Harold R. Hochmuth, federal collaborator

November 1952

Agronomy
E. Don Hansen, federal collaborator
W. Orvid Lee, federal collaborator
F. L. Timmons, federal collaborator

April 1954
October 1954
September 1954

Animal Husbandry
William E. Carroll, professor

March 1953

Botany and Plant Pathology
B. L. Richards, emeritus professor

December 1953
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date
Chemistry
Wilford H . Robinson, research assistant

April 1953

Home Economics
Edna Page, associate professor

August 1954

Horticulture
Richard M. Bullock, professor and head department
Samuel W. Edgecombe, professor and head department
Charles H. Henry, research associate
M. Prentice Leonard, research assistant
Melvin N. Westwood, research assistant

August 1953
August 1952
December 1953
June 1954
July 1953

Irrigation and Drainage
George D. Clyde, federal collaborator
Dean K. Fuhriman, associate professor
Warren W. Rasmussen, research assistant

June 1953
June 1954
January 1953

Landscape Architecture
Laval S. Morris, professor and head department

June 1953

Physics
Willard Gardner, emeritus professor

June 1954

Poultry Husbandry
Alfred B. Stephenson, associate professor
Kirk W. Lund, research assistant

September 1953
February 1954

Veterinary Science
Wayne Binns, professor and head department
Paul V. Christofferson, assistant professor

September 1954
August 1952

Zoology, Entomology, and Physiology
George F. Knowlton, professor
Walter E. Peay, federal collaborator
Charles J. Sorenson, emeritus professor

December 1953
November 1952
June 1954

Miscellaneous
Russell E. Berntson, executive secretary
Eric A. Johnson, purchasing agent

August 1953
August 1953

DEATHS

Dr. Frank B. Wann, head of the
Department of Botany and Plant
Pathology, died January 11, 1954, after
a short illness. Dr. Wann joined the
station staff in 1926 as associate professor of plant physiology. He became
head of th.e department in 1952 on
the retirement of Dr. B. L. Richards.
Dr. Wann's major research was on
lime-induced chlorosis. He showed that

the disease results from a deficiency of
iron and could be controlled by boring
holes in the trunks of trees and inserting capsules of iron salts. He also
showed that chlorosis in the American
grape can be controlled by grafting on
vinifera rootstocks. In recent years he
devoted his energies to a study of the
effects of industrial pollution of air on
crop plants.
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STAFF
ADMINISTRATIVE

Daryl Chase, B.A. (U of Utah 1923) M.S. (Chicago 1931) Ph.D. (1936)
Dir. CSU 1951-1954; pres. 1954Rudger Harper Walker, B.S. (BYU 1923) M.S. (Iowa State 1925) Ph.D. (1927)
Director Experiment Station 1938David Alvin Burgoyne, B. S. (USAC 1919) M.S. (Illinois 1937)
Asst. to director 1921-53, asst. dir. 1953Bliss Hansen Crandall, B.S. (USAC 1937) M.S. (Iowa State 1942)
Res. asst. agron. 1937-39; asst. prof. 1942-43; prof. & dir. statistical lab.
1947-; asst. dir. 1953Gladys Loynd Harrison, A.B. (BYU 1922) Cert. Lib. (Calif. 1936)
Bul. ed, & Lib., 1936-38 ed. 1938Eldon M. Drake, B.S. (USAC 1939) M.S. (Iowa State 1949) Ph.D. (1951)
Asst. prof. agr. ed. 1951Dee Albert Broadbent, B.S. (USAC 1936) M.S. (Illinois 1938)
lnst. agr. econ. 1938-40; asst. prof. 1940-47; assoc. prof. 1947-49;
asst. dir. 1948-53; prof. 1949-; acting director 1952-53; business manager 1953Sylvan Erickson, B.S. (USAC 1928)
Asst. sec. 1931-1953; controller 1953Henrietta Nelson, B.S. (U of Iowa 1939)
Bookkeeper 1946 Dean Eyre, B.S. (USAC 1943)
Asst. mgr. bookstore 1947-49; asst. purch. agent 1949-53 ; purchasing agent 1953King Hendricks, B.S. (USAC 1923) M .A. (Stanford 1926) Ph.D.
Acting librarian 1941-47; dir. libraries 1947-

(1941)

George Alvin Carpenter, B.S. (USAC 1934) M.S. (Calif. 1938) Ph.D. (Cornell 1952)
Ext. econ. 1941-44 ; state supervisor emergency farm labor 1944-45; ext. mark.
spec. 1946-48; asst. dir. Ext. Ser. 1948Jerald Emmett Christiansen, B.S. (USAC 1927) M.S. (Calif. 1928) D.C.E. (1935)
Dean of engineering 1946Carlton Culmsee, B.S. (BYU 1932) M.A. (1937) Ph.D. (U of Iowa 1940)
Dean of arts and sciences 1945Carl Frischknecht, B.S. (USAC 1924) M.S. (1925) Ph.D. (U of Maryland 1945)
Grad. asst. agron. 1924-25 asst. prof. poult. 1930-35; assoc. prof. 1935-47;
prof. 1947-; dir. ext. ser. 1948Ethelyn Oliver Greaves, B.S. (USAC 1920) M.S. (1921) Ph.D. (Calif. 1934)
Inst. 1923-25; asst. prof. Ext. Ser. 1934-35; prof. foods and nutrition and
dean Home Econ. 1945-
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Milton Rees Merrill, B.S. (USAC 1925) M.S. (Columbia 1932) Ph.D. (1951)
Dir. pub. reI. 1926-31; inst. hist. 1927-29; asst. prof. 1929-33; assoc. prof. pol. sci.
1933-36; asst. dir. summer school, 1932-40; dean 1940-49; asst. to pres. 1939-42
prof. and head dept. pol. sci. 1936-; dean of commerce 1950Arthur John Morris, B.S. (USAC 1923) M.S. (1930)
Asst. prof. dairy mfg. 1931-35; assoc. prof. 1936-45; prof. 1945-; asst. dean of agr.
1948-; acting dean 1952-53
Lewis MacDonald Turner, B.S. (Illinois 1923) M.S. (1925) Ph.D. (Chicago 1931)
Dean of Forest, Range, and Wildlife Management 1943RESEARCH

Wells Merrill Allred, B.S. (USAC 1947) Ph.D. (Cornell 1951)
Asst. pro. agr. econ. 1951Ralph Wolfley Ames, B.S. (Wyoming 1940) M.S. (1941) Ph.D. (Illinois 1950)
Assoc. prof. bot. and pI. path. 1952-54; prof. & head dept. 1954Jay Oscar Anderson, B.S. (USAC 1943) M.S. (Maryland 1948) Ph.D. (1950)
/J
Asst. prof. poultry 1951-54; assoc. prof. 1954-

I(~u.. ~

Royal Anderson Bagley, B.S. (USAC 1948) M.S. (1949) D.V.M. (Colo. A. & M. 1953)
Asst. prof. vet. sci. 1953Thomas L. Bahler, B.A. (Wooster 1943) Ph.D. (Wisconsin 1949)
Assoc. prof. physiology 1953Joan Barber, B.S. (USAC 1949) M.S. (California 1951)
Asst. prof. home econ. 1954John Clark Ballard, B.S. (USAC 1946) Ph.D. (Cornell 1950)
Asst. prof. veg. crops, 1950George Quayle Bateman, B.S. (USAC 1922)
Asst. prof. dairy hus. and supt. dairy expo farm 1925-46; assoc. prof. and supt.
dairy expo farm 1946James Austin B¢nnett, B.S. (USAC 1940) M.S. (1941)
Asst. prof. an. hus. 1945-50; prof. and head dept. 1950William Hunter Bennett, B.S. (USAC 1936) M.S. (1948)
Cty. agent 1937-42; ext. agron. 1946-47; asst. prof. agron. 1947-50; assoc. prof. 1950Marjorie Prior Bennion, B.A. (Iowa St. Teachers Col. 1935) M.S. (USAC 1950)
Res. assoc. home econ. 1950Roice Hyrum Anderson, B.S. (Wyoming 1939) M.S. (Cornell 1941) Ph.D. (1943)
Assoc. prof. ago econ. 1947*Clyde Biddulph, A.B. (BYU 1936) M.Ph. (Wisconsin 1939) Ph. D. (1940)
Asst. prof. phy. 1946-47; assoc. prof. 1947-48; prof. 1948Avery Alvin Bishop, B.S. (USAC 1934) M.S. (1938)
Assoc. prof. irrig. 1953-54; prof. irrig. 1954There! R. Black, B.S. (BYU 1939) M.A. (Louisiana 1941) Ph.D. (Wisconsin 1951)
Asst. prof. soc. 1951George Thomas Blanch, B.S. (USAC 1930) M.S. (1931) Ph.D. (Cornell 1940)
Assoc. prof. ag. econ. 1934-47 ; prof. 1947-; head dept. 1952-
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William Sidney Boyle, B.S. (BYU 1937) M.S. (California 1939) Ph.D. (1943)
Assoc. prof. bot. 1951Wendell Brooksby, B.S. (Colorado A. & M. 1951) D.V.M. (1954)
Asst. prof. vet. sci. 1954George Ballif Caine, B.S. (USAC 1912) A.M. (Missouri 1914)
Asst. prof. an. hus. 1914-16; asst. prof. dairy hus. 1916-17; assoc. prof. 1917-1920;
prof. and head dept. 1920Melvin Croxall Canon, B.S. (U of Utah 1933) M.S. (1938) Ph.D. (Boston U. 1941)
Assoc. prof. chern. 1947-52; prof. 1952Nonnan Steffesen Cannon, B.S. (U of U 1938) M.S. (Columbia 1939) CPA (Utah 1950)
Assoc. prof. acct. and bus. adm. 1953J. David Carson, B.S. (Colorado A. & . M. 1948) Ph.D. (California 1953)
Asst. prof. poult. 1953John Lindon Chidester
Res. assoc. bot. 1954George Wilson Cochran, B.S. (Kansas State 1941) M.S. (1942) Ph.D. (Cornell 1946)
Assoc. prof. bot. 1948Charles Wayne Cook, B.S. (Kansas State 1940) M.S. (USAC 1942) Ph.D. (Texas A. & M.
1950)
Asst. prof. range mgt. 1943-50; assoc. prof. 1950Wayne Delbert Criddle, B.S. (USAC 1937) M.S. (Wisconsin 1939)
Prof. irrig. 1954Spencer Hansen Daines, B.S. (USAC 1942) M.S. (Kansas St. 1950)
Assoc. prof. ago eng. 1954Theordore William Daniel, B.S. (California 1934) M.S. (1936) Ph.D. (1942)
Prof. silviculture 1948Leslie Darrington, B.S. (USAC 1954)
Res. asst. poult. 1954Donald Walter Davis, B.S. (California 1941) Ph.D. (1950)
Assoc. prof. ent. 1954Lynn Hennan Davis, B.S. (USAC 1949) M.S. (1953)
Res. assoc. agr. econ. 1951William Arthur DeHart, B.S. (BYU 1937) M.A. (Minnesota 1941) Ph.D. (Wisconsin
1950)
Asst. prof. soc. 1953Thomas James Dennan, B.S. (Okla. A. & M . 1952)
Res. assoc. bot. 1954Milo LeRoy Dew, B.S. (USAC 1951)
Res. assoc. dairy hus. 1951Rulon Darnell Draper, B.S. (USAC 1949)
Res. assoc. 1954Carroll 1. Draper, B.S. (USAC 1939) Ph.D. (Iowa State 1942)
Assoc. prof. poul. hus. 1945-49; prof. and head dept. 1949James Whitney Floyd, B. S. (USAC 1936) M.S. (Calif. 1942)
Prof. forestry 1952Hubert B. Fluckiger, B.S. (BYU 1952)
Res. asst. poult. 1954-
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Cannen Daines Fredrickson, B.S. (USAC 1922) M.S. (1935)
Res. assoc. soc. 1946-49; asst. prof. 1949-54; assoc. prof. 1954Eldon John Gardner, B.S. (USAC 1934) M.S. (1935) Ph.D. (Calif. 1939)
Prof. zoo!. 1952Joseph Arch Geddes, A.B. (BYC 1907) A.M. (Columbia 1912) Ph.D. (1924)
Assoc. prof. soc. 1926-28; prof. 1928-50; dir. grad. div. soc. work 1939-50;
prof. emer. 1950Robert King Gerber, B.S. (USAC 1932) M.S. (1935)
Res. assoc. bot. and p!. path. 1944-47; asst. prof. hort. 1947Delbert A. Greenwood, B.S. (BYU 1926) M.S. (1930) Ph.D. (Chicago 1946)
Prof. chern. 1946Datus Miller Hammond, B.S. (USAC 1932) A.M. (Calif. 1934) Ph.D. (1936)
Inst. zoo!. 1936-39; asst. prof. 1939-41; prof. and head dept. 1945*Vaughn Ernest Hansen, B.S. (USAC 1943) M.S. (1947) Ph.D. (U of Iowa 1949)
Asst. prof. irrig. 1949-53; asoc. prof. 1953Joseph Reuel Harris, B. S. (USAC 1927)
Res. assoc. chern. 1950Lorin E. Harris, B.S. (USAC 1937) M.S. (Illinois 1938) Ph.D. (1940)
Assoc. prof. an. hus. 1945-50; prof. and chainnan institute of nutrition 1950William Vernon Hartwell, B.S. (U of Idaho 1949) M.S. (1951) Ph.D. (Cornell 1954)
Asst. prof. an. hus. 1954Arthur Hennan Holmgren, B.S. (U. of Utah 1936) M.S. (USAC 1942)
Asst. prof. bot. 1943-50; assoc. prof. 1950'Rex Leroy Hurst, B.S. (USAC 1948) Ph.D. (Cornell 1952)
Res. assoc. agron. 1949-50, asst. prof. app!. stat. 1952Orson Winso Israelsen, B.S. (USAC 1912) M.S. (Calif. 1914) Ph.D. (1925)
Asst. prof. irrig. 1916-17; assoc. prof. 1917-19; prof. 1919--53; acting head dept.
1951-53; emeritus prof. 1953Vernon Lycurgus Israelsen, B.S. (USAC 1929) M.A. (BYU 1937) Ph.D. (Wisconsin
1942)
Inst. ago econ. 1941-42; assoc. prof. 1947-50; prof. 1950Garth A. James, B.S. (USAC 1948) M.S. (1951)
Res. assoc. bact. 1952David Stout Jennings, B.S. (USAC 1912) Ph.D. (Cornell 1917)
Prof. soils 1918-50, emer. prof. 1950Odeal Cullimore Kirk, B.S. (BYU 1927)
Res. assoc. hort. 1947Lewis William Jones, B.S. (USAC 1936) M.S. (1937) Ph.D. (Stanford 1952)
Res. assoc. bact. 1937-42; asst. prof. 1942-49; assoc. prof. 1949Ellis Weston Lamborn, B.S. (USAC 1943) M.S. (Illinois 1944) Ph.D. (Cornell 1947)
Asst. prof. ago econ. 1947-50; assoc. prof. 1954DeVere Richard McAllister, B.S. (USAC 1939) M.S. (1948) Ph.D. (Iowa State 1950)
Asst. prof. agron. 1946-52; assoc. prof. 1953Milton Andrew Madsen, B.S. (USAC 1934) M.S. (1939)
Asst. prof. an. hus. 1936-52; assoc. prof. 1952-
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Darrell Hyman Matthews, B.S. (USAC 1948)
Asst. prof. an. hus. CSU 1950Doyle Jensen Matthews, B.S. (USAC 1950) M.S. (1952)
Res. assoc. an. hus. 1950-53; asst. prof. 1953Cleve Henry Milligan, B.S. (USAC 1932) M.S. (Calif. 1933)
Assoc. prof. irrig. 1943-46; prof. and head dept. 1946Methyr Leilani Miner, B.S. (USAC 1937) DVM (Iowa State 1941)
Asst. prof. vet. sci. 1943-45; assoc. prof. 1945-54; prof. and head dept. 1954Earnest Merrill Morrison, B.S. (USAC 1937) M.S. (Calif. 1939)
Asst. prof. agr. econ. 1945-50; assoc. prof. 1950Harold Marriner Nielsen, B.S. (USAC 1933) M.S. (1936)
Res. asst. prof. vet. sci. 1944-51; asst. prof. chern. 1951Rex Francis Nielson, B.S. (USAC 1947) M.S. (1949)
Res. assoc. agron. 1949-52; asst prof. 1952Robert Alan Norton, B.S. (Rutgers 1950) M.S. (1951) Ph.D. (Michigan State 1954)
Asst. prof. hart. 1954Howard Boyd Peterson, B.S. (BYU 1935) M.A. (1939) Ph.D. (Nebraska 1940)
Res. assoc. agron. 1940-43; asst. prof. 1943-47; assoc. prof. 1947-50; prof. 1950acting head dept. 1953-54
Don Warren Pittman, B.S. (Iowa State 1914) M.S. (USAC 1916)
Res. assoc. agron. 1916-20; asst. prof. 1920-24; assoc. prof. 1924-45; prof. 1945Leonard Heber Pollard, B.S. (USAC 1932) M.S. (1934) Ph.D. (Calif. 1939)
Asst. prof. vcg. crops and head dept. 1939-40; assoc. prof. 1940-47; prof. 1947head dept. Horticulture 1953Otto Riethmann
Res. assoc. hart. 1953Max Edward Robinson, B.S. (USAC 1940) M.S. (Oregon State 1941)
Asst. prof. range mgt. CSU 1949Dattajeerao Kondjeerao Salunkhe, B.S. (Poona 1949) M.S. (Mich. State 1950)
Ph.D. (1953)
Asst. prof. hart. 1954James LeGrande Shupe, B.S. (USAC 1948) DVM (Cornell 1952)
Asst. prof. vet. sci. 1952William Franklin Sigler, B.S. (Iowa State 1940) M.S. (1941) Ph.D. (1947)
Asst. prof. wildlife mgt. 1948-50 ~ prof. and head dept. 1950Albert Benjamin Smith, B.S. (USAC 1951)
Res. assoc. agr. eng. 1952Winslow Whitney Smith, B.A. (U of Utah 1933) A.M. (1936) Ph.D. (Wisconsin 1939)
Prof. and head dept. bact. 1946Hyrum Steffen, B.S. (USAC 1937) M.S. (Illinois 1950)
Assoc. prof. an. hus. 1952Kenneth Richards Stevens, B.S. (BYU 1927) M.S. (Rutgers 1929) Ph.D. (1932)
Res. assoc. bact. 1931-33; asst. prof. 1933-41; assoc. prof. 1941-49; prof. 1949-

60

George Edward Stoddard, B.S. (Idaho 1943) M.S. (Wisconsin 1948) Ph.D. (1950)
Assoc. prof. dairy hus. 1952 Laurence Alexander Stoddart, B.S. (Colorado State 1931) M.S. (1932) Ph.D. (Neb. 1934)
Prof. range mgt. and head dept. 1935Golden Lyman Stoker, B.S. (USAC 1932) M.S. (1933)
Asst. prof. agron. 1945-52; assoc. prof. 1952Sterling Angus Taylor, B.S. (USAC 1941) Ph.D. (Cornell 1949)
.
Asst. prof. soils 1949-51; assoc. prof. 1951James Alan Thomas, DVM (Colorado A. & M. 1946)
Asst. prof. vet. sci. 1952William Preston Thomas, B.S. (USAC 1914) M.S. (Cornell 1926) Ph.D. (1939)
Asst. prof. ext. ser. 1915-25; asst. prof. agr. econ. 1926-28; prof. and head dept. 192852 ; prof. emeritus 1952David Wynne Thorne, B.S. (USAC 1933) M.S. (Iowa State 1934) Ph.D. (1936)
Assoc. prof. soil, 1939-47 ; prof. and head dept. agron. 1947Joseph LeRoy Thorne, B.S. (USAC 1950) DVM (Cornell 1953)
Asst. prof. vet. sci. 1954Delmar Clive Tingey, B.S. (USAC 1922) M.S. (1924)
Asst. agron. 1922-25; inst. 1925-27; asst. prof. 1927-35; assoc. prof. 1935-47;
prof. 1947Gordon A. VanEpps, B.S. (USAC 1942) M.S. (1948)
Asst. prof. agron. (Snow C.) 1952Herman Henry Wiebe, B.A. (Goshen Col. 1947) M.S. (U of Iowa 1949) Ph.D. (Duke
1952)
Asst. prof. bot. 1954Ethelwyn Bernice Wilcox, B.S. (Iowa State 1931) M.S. (1937) Ph.D. (1942)
Asst. prof. home econ. 1943-46; assoc. prof. 1946-48; prof. 1948David Oliver Williamson, B.S. (USAC 1936)
Res. assoc. an. hus. 1946LeMoyne Wilson, B.S. (USAC 1927) M.S. (1932)
Asst. prof. soils 1929-34; 37-52; assoc. prof. 1952Robert M. Zundel, B.S. (USAC 1954)
Res. assoC. bot. 1953*On leave
FEDERAL COLLABORATORS

Wayne Binns, DVM (Iowa State 1939) M.S. (Cornell 1953)
Agricultural Research Service
George Edward Bohart, B.S. (Calif. 1938) M.S. (1939) Ph.D. (1947)
Agricultural Research Service
Orson Silver Cannon, B.S. (US;\C 1935) M.S. (1937) Ph.D. (Cornell 1943)
Agricultural Research ServIce
John Wilford Carlson, B.S. (U~AC 1923) M.S. (1927) Ph.D. (Wisconsin 1939)
Agricultural Research ServIce
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Eugene Hyrum Cronin, B.S. (USAC 1950) M.S. (Wyoming 1951)
Agricultural Research Service
Howard Earl Dorst, A.B. (Kansas State 1929) A.M. (1930)
Agricultural Research Service
Paul Ray Fitzgerald, B.S. (USAC 1949) M.S. (1950)
Agricultural Research Service
Jay Lamar Haddock, B.S. (BYU 1930) M.S. (Mass. State 1932) Ph.D. (Iowa State 1942)
Agricultural Research Service
Frank Willmore Haws, B.S. (USAC 1946)
Agricultural Research Service
Leslie Rushton Hawthorn, B.S. (Cornell 1924) M.S. (1928)
Agricultural Research Service
Vern Kearn Hugie, B.S. (USAC 19~9) M.S. (Oregon State 1941)
*SR8lilhlFal ReseaIeh Set.ice S.,1 Co~ .. eT'""'a-tio" Se",v,c.-e...
Alvin C. Hull, Jr., B.S. (USAC 1936) M.S. (BYU 1940)
Agricultural Research Service
Leonard Leroy Jansen, B.S. (Texas Tech 1943) M.S. (1950) Ph.D. (Calif. Tech. 1953)
Agricultural Research Service
George Hagop Kaloostian, A.B. (Fresno State 1935) M.S. (Oregon State 1939)
Agricultural Research Service
Wesley Keller, B.S. (USAC 1929) M.S. (1932) Ph.D. (Wisconsin 1939)

c :; Agricultural Research Service
Cyril Walker Lauritzen, B.S. (USAC 1930) M.S. (Mich. State 1932) Ph.D. (1934)
Agricultural Research Service
Marshall David Levin, A.B. (U of Conn. 1947) M.S. (Minnesota 1949)
Agricultural Research Service
Frank V. Lieberman, B.S. (Iowa State 1936)
Agricultural Research Service
Denton Coolidge Linton, B.S. (USAC 1948)
Agricultural Research Service
Jessop Budge Low, B.S. (USAC 1937) M.S. (Iowa State 1939) Ph.D. (1941)
Wildlife Research Unit
John W. Metcalf, A.B. (Earlham Col. 1932)
Soil Conservation Service
James Leroy Mielke, B.S.F. (Oregon State 1925) M.S. (1933) Ph.D. (Yale 1941)
Forest Service
William Preston Nye, B.S. (USAC 1940) M.S. (1947)
Agricultural Research Service
Gregory Leslie Pearson, B.S. (USAC 1947) M.S. (1949)
Soil Conservation Service
Marion Walter Pedersen, B.S. (Nebraska 1941) M.S. (1942) Ph.D. (Minnesota 1952)
Agricultural Research Service
lames Parry Thorne, B.S. (USAC 1937) M.S. (1940)
Soil Conservation Service
Bryce Nephi Wadley, B.S. (BYU 1936) M.S. (Iowa State 1942) Ph.D. (1947)
Agricultural Research Service
Rollo William Woodward, B.S. (USAC 1925) M.S. (1930) Ph.D. (Minnesota 1947)
Agricultural Research Service

Financial statement of the Utah Agricultural Experiment Station for the fiscal year 1952-53,
including the amount and source of funds and the classification of expenditures

Hatch
dollars

Adams

Purnell

Bankhead
Jones

Research
and
Marketing

Regional
Research

Grants

State*

Total

dollars

dollars

dollars

dollars

dollars

dollars

dollars

Available revenue .................... 15,000.00

15,000.00

60,100.00

12,499.09

30,914.55

36,660.80

232,630.46

488,847.03

891,651.93

Expenditures
Salaries __________________________________ 15,000.00

15,000.00

56,120.04

12,229.92

10,824.84

9,037.49

16,483.29

159,854.79

294,550.37

Labor __ ..... __ . __ ... __ . ______ ... __ . ______

2,624.15

158.22

6,680.75

12,090.38

72,504.51

122,432.72

216,490.73

Travel ... __ .. _._. ___ ._ .. ____ .____ .. _____ ._

616.81

37.75

431.55

2,498.97

7,553.21

16,012.37

27,150.66

3.73

107.39

88.49

705.76

2,240.67

3,146.04

6.00

6.00

3,349.44

3,361.44

Transportation of things _____
Communication service ________
Rent & utility service ________

92.72

2.85

552.46

10,233.06

10,881.09

Printing and binding ____________

56.88

639.30

286.94

13,941.82

14,924.94

11,994.31

15,884.15

Other contractual services __
Supplies & materials ____________
Equipment ____________________________

119.98

18.00

663.16

745.96

2,342.74

419.02

14.85

9,802.56

9,950.73

37,772.63

80,635.21

138,595.00

200.00

36.62

1,383.72

1,450.97

9,446.44

47,152.66

59,670.41

48.60

149.66

1,098.09

19,534.29

20,830.64

30,092.17

36,660.80

148,752.07

487,381.34

805,485.47

83,878.39

1,465.69

86,166.46

Land & structures ________________
Total

________________________________________ 15,000.00

Balance ._. __ .__ ._______ .___________ ._______ ._
*

dollars

Includes sales

15,000.00

60,100.00

12,499.09

822.38

Financial statement of the Utah Agricultural Experiment Station for the fiscal year 1953-54
including the amount and source of funds and the classification of expenditures

Hatch

dollars
Available revenue .................................... 15.000.00

Adams

dollars

Purnell

dollars

Bankhead
Jones

dollars

Research
Regional
and
Marketing Research

State
and
misc.·

dollars

Grants

dollars

dollars

15.000.00

60.000.00

12.499.09

35.961.17

36.263.96

438.021.65

325.060.89

15.000.00

dollars

Federal
sales

dollars
16.521.52

Total

dollars
954.328.28

Expenditures
....................................................13.853.84

54.820.13

12.340.08

14.074.23

10.349.88

170.334.04

14.191.74

82.63

4.293.59

153.01

10.147 .61

15.304.73

112.681.43

89.845.43

1.113.53

519.83

6.00

1.411.99

3.620.97

13.834.69

10.153.12

220.47

Transportation of things .................

30.53

32.16

883.40

468.55

1.20

Communication service .....................

50.00

66.70

2.966.79

13.12

Salaries
L abor

---.- ... _--------_.. ---- -- _....... -..... _--_ ...... _..

Travel

.......... _-_ . ... __..... --...... _--_ ................

Rents & utility service ....................

7.01

369.40

937.33

12.796 .50

1.671.19

272.00

5.770.96

815 .79

389.82

603.42

12.293.74

4.282 .39

Printing & binding ...........................
Other contractual service ...............

232.458.43
30.880.60
1.415.84
8.096.61
15.781.43
2.573.93

9.432.68
17.569.37

Supplies & materials .......................

340.94

7.751.94

4.458.78

70.326 .81

38.537.69

1.380.79

122.796.95

............. _- .. .................... _--_ ....

18.50

1.735.65

617.99

19.052.79

16.956.38

2.812.74

41.194.05

3.000.00

5.588.20

Equipment

Land & structures ...........................

2.588.20

Contribution to retirement ..............

9.544.79

Total .............................................................. 15.000.00

15.000.00

60.000.00

Balance ............................................................

•

304.963.94

Includes state sales. and certain contracts with federal agencies .

12.499.09

35.961.17

36.263.96

9.544.79

433.074.14

176.935.40

9.989.13

794.722.89

4.947.51

148.125.49

6.532.39

159.605.39

